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W.-utc G:1, Minimi,.-lion l' l.an 
~br~hon l'cttOIC'Um Com,.,ny Li' 
C:.llclbburg Kdining. LLC 

Excculivc Summary 

In the pa ... t, ~1.1mthon Pctrokum ("4,mp:my Ll' 's (MPC's) Cru lcu~bur~ Hdining. LLC (CI( LLC) has :n:hicv"'tl rOOuto:tions in ll:m: cmiS).icms thn)ugh implcnlCtlt.ttion or work pmctice.~ nnd ""quipnu:r1t rdiahility r'Jmgt:lln!ii dcsi~n"-d to minimiu 1hc O('CU to send wnstc gaq to tb rc. Additionally, flare monitorin~ :tnd clliclcncy mcn.o;urcs h::wc been implemented IO runhcr incn:asc lhuc .:tlcc:th-encss :1nll reduce emissions. Specifknlly. these nu:.Lo:urcs include the instttllation of pilot. llow ~llld content monitorins Jc\'iccs (i.e .• \'olumcnic now meters. gas chromatogr-Jphs. pilot lbmc monitoring. c{c.) and intcsr.ued sh:am rotllrollcrs. Tilis Waste Ga.~ Minimi1 .. .11ion Pla11 (WG~·IP) \\':tS crcak•tJ to do..:vmcnt the historiCtll progress uruJ the plan l( tr future pWOfCSS CO minimize fl.tring \!\'CO.LS in the future. 

Th~ Koal of 1h is WGMP i.s to tkscribc pmc:4.·-.iurcs h> be irnplc:mcnh.-d ;H CRI.lC to n"ducc: the fre-quency uf fl:uinJ,; e vents, reduce the \'Oiumc ,,r \\':'l.,le ga$ t;cncr.ucd during Onring L'Vcnts. nnd im:r..:-a. .. c WU., IC ga,.; quality. 1\n C\'.tlu .. ttion. of hi,toriC:lJ rJ.:uin~ even~ 3.Dtl :tctions takc:n to help .:ontrol the ... otumc of w;~Mc g~s ~nt to fl:m.~ .tt the facility is pro \'idcd herein. The WGMP pwvidcs tl.uH1 S<:lS th:u \\ t:h: lL'iCt.l lo cvoluatc prog.r~ in rl.'tlucint; Oaring C\cnts and \\':lSh: gas ll•n\'. It lktails the ('loroc-"'-dun.•s ro b.: used to C4J11tinu:llly improve upm the ljO:tl ofrcduciug cml:..;ion.s from lbring. 



W:t:>lc (_j;u Mini•ult:Ihon l'lnn 
Mlntbon Pctrokum C~)· t.r 
l...'.ukm.bu'l!. ltdini.ng. tu: 

1.0 Introduction 

The <.:RLU.: fncilit)'. loc.:ttetl ~1 t 1163 I US 23 South in C;•th.-ttsbut};. Kcntu..:l..y. rdincs -:-mdc oil into \'.uious pe-troleum pmduC"ts ::uuJ is organi1.cd into scvcr.1l ~ullS of pi'(H.:e.ss units. J csigni.!'J IO mnxiruizc thl.!' production or tr.:U1.$pOrtJtion ll~cls . Figun,: I ShOV•S the CRU .C gc~r.•l process tlow di.1yam for the n:firlll!'ry. Titc refinin~; proce$S utilit.cs ph) sicnl n.ml chi:mic;d rcac-aions \\'hic-h n.-quir< incr~a..,cJ tcrn1lCruturc~ :lmVur pr-:~urcs. t'ritknl dements of nu)~t proc~s:.: equipment Df!! pr~'liun: relief d\!\' iccs USCtl to t l\.-'t.Un: prOC!!..'-'i equipment do not ~"Con'h! over p~urizcd and crc-:t.lc a safety h::a.7.;a.rd. To limit the emission of hydrocarbon con.stitu..:nts from these rclid device~~. lltcy arc ..:o11cch.'tl in a header systi.!'IH :tnd ptoecs...,;~~,."lJ in a sai'C m.:mJier in a rdincry lln.rc: sySh!m. Rdine:ry fbn.":S :m.- d~isned to accc:pt :a broad r.:tngc of b"ilS now r.ttcs Jnd compositions whi~h m:.ty result ln)m emergency COill..lilions or smnll leaks in relief Jcvkcs. Fl:uc sy~tcms vary grt..':ltly dcpcnding on the applic.Jtion ;and ::.p;;cific cunditions ptc.S4!nl in the pro...~s:s unit fu, ing con.J')(.'oCtions to the llarc hc:uJcr ~)'stem. 

Cach I hare S).)h:m consisu of a n.-licf ~ hca.Jcr .))'Stem, othcn, isc: rd~rrt'd to~ a "'llln: hrodcr ~ystcm'' or ··wa.\te ~.,. hc;~dcr system:· which Jlrovid-::<: u coruroiJed outlet for lillY excess vnpor llClw. Each tdicf gas hea~kr has connc~lions to tkpr~uri7_.,tion an~l purs_in~ relic=( dcvic:c:..s rd:uC'd to mainteroocc turnaround. stun up. nnd shutdown, a.< well l...'\ Other pressure rcl icl'tlcvicc.·s :1nd saf..:ty c;:ontfl"l l devices to hlllldlc ctncrgcncy situati~•ns . Typkully rd icf ~:1$ hcntlcr systems incorporJtc a knockout Urum for 'W:parJtion of1ittuid.-.; cnt.rainc.-d in th4! \\-:tS1C ~· l..iquitb ('.~.n c:.us.;.· t..l;a.m3gl.' lo ll::m: ~)·~tcms nnd crcnl.;: u llocrious s:afcty conc •. ;rn. Liquids frum the knockout drum arc sent for treatment ant.! then recyck tl lxlck into the: rdinct')' pmccss. G~-s nrc routc;d to the llan.: tip or co llarc t.ras JCCO\'Cry de\ ices. 

Keeping uir fwm lc-.aking into th.c !lo)'>h:m is a itical 10 prcH-nlins t:'(t~s o'(ygcn (rom cntcrin& the rc1ief flare hc:~dcr. This is typicully Jcc,•mplishC'd by m:1intajning a ~l i ..: ht ly po.o;itivc pressure in the hi.':tlkr with :t sups,lcruenlal ga$ sm:cp on a mujor hcaJI.!r if existing procC)S flows :ue in.J.J~t~uatc. 

Comhll'~t~d t;.l1S exits the non: via II tip which i) ~p(·ci:all}' tksiW'!cd to promote cumbu.•aion O\'Cr a range of Jlow r.ttcs :uk.l reduce noise. Steam i,. used to incre:t.sc mixing :11 the narc Iii'· imprO\'L' cumbtL\ tion cllh:icucy. :mlf r~Juce smokinu,. H.clincry fuel g:ls i ... usetl :.at the fbn; tip to l..cep a pilm light bumin~ !l.ll(l en pmvic.lc a po<ili\'e pn:.ssur~ :n the tlarc liJ' co prornotl! upward flow. 

1•ropcrly Oc.si1:.n"--d and op..:wt~. .. d lb11: s~stcms C3Jl :tchicv~ gn:::11cr lh::r.n 98 pc:n:cnl combu,tion cOicicncy \\ilhin CC'n:tin opcrJting par.1meh:r:c. producing m:.inly carOOn lfioxid..: (CO~) l llld w:1tcr. Olhl'r COIHJ'I(lund..: mny he pn:.scnt alcpc-nJ ing on the sou1~c of the lluw 10 the IJlsn:. F(tf c~.ample. sulfur Jiuxidc (S0 1) m.1y be pn.":k'nl if then:: arc .;ulfur·C'Ontnining compoundS Jircscnt in the w:t.\lc gas. 



W:t,te GJ.\ ~tlni l l\if..;Jtion l,la.tt 
\1:nt.\on Ptu(!.Lcum C<ln"'p.V\") ll' 
C:ult•t"ttour~ Rt'llnmg. U.C 

1.1 C RLI .C Flore Syscom' 

Finn; ~~srcrns nrl! I!SS<:'ntial. :,.sCct)' c~uipmcnt used at the n:li~ry to combu.'t g3SCS thm \\OUld nlhCf\\ i~ be rclc~ to the: cm·ironmc:n1. Without the combustion th:tl nan:$ ~src ~lc.s i g_ncd to pnwidc. potentially dan!tcruus t.:ascs ~:mild be released creatin~ fluh:n tial health hn:zarJs to workers an..t the community. Addition:dly. rei~ g~~ crr::atc 3 lin: hJ.7..anl if not properly h:mdlcJ •md controllcJ through n llnrc: S)'S'ICm, The gu.ses h:uuUcd by tl:.rc systccns nrc rclca.scd from n.:licf vnlw s. pump sc:tls. and numy other Ucviccs Jc~o:igrn:d to kcc1, I he rclincry s.;1fc 31ld n.'t.lutc iusiti\'c cmi<..<ions. 

CRLLC has four (4) procc..'~ llarc ~ystcm~ which nn: >uhjt..-cl to thi.s Wa.~h: G!l..'\ ~1inimi,.::ttion Plnn (WG~tP). 'fllcsc ll::u-..-s arc the: 

• New North"''" (NN;\ ) Flore (2·1 1-r-S-2): 
• l.ub< P<!rochcm Flar~ (1·14·FS·l}: 
• Fluid <.:utaly1ic Cmd:inl! (FCC) FJan: (2·1f·FS ·•t ): nmJ 
• Alkylntion (,\ lky) llnir Flan: (2· ll·FS·J). 

l11e ubo\'C' narcs wen: (ll,:s ign~ll 10 ~crvc spc\.'ilic pmcc.·ss units in the rdincry \\~th \';ar11.)u.~ {lU:lnlitii:.S nnd (l)mpo5itiOO.'i of W:l.'\lc &;:lS bcinJ.: touted to them. 

1.2 \ Vu5tc (;:.s Minimi1.:ttlon l' l1111 l~tquin:m(nls 

~I PC .md it!. ''holly O\\nc:d :,ub~idi:try. CRU .. C, cnh:rc~t in1u n Conscn1 O..:crcc (CD) w ith 1hc Uuitt:d Sautes bwirunmcnlitl Prtllt..'Ction Ascoc.y (USEPt\), which b«:unc d ti."Cii\'c on August 30. 2012. ·~ CU contains ~pecific :md cC'unpn:hcn)-i\'C C&llnpliaucc mca .. urcs for llnrc ~ystcrns ::tt C;lch oflhc six (6) tv1PC rdincric:-o. 11H: rurpo$c ol'thcsc nll!a$urcs is the cc ..... "-3tion of the ::~ lh:gtd \iolotioos cant::~ineU \\ithin the CD. Ench fhrr S):.lc:m subject w lhc m~: .. lSUNS of 1he CD (c .~ .. Co\'cr .. "<l Fl:lrc) is iJcntifi-.:(1 in t\i1JlCndi.x 2. 1 of tloc CO. 

O ne of the nte:lS:urcs c:onlrtincd \\rithin the CU i.s the pr~:JXLr..ltion o f :t \VGt\1P that ti(H;Unll:nLS Spc.'\:ific iuromblion n:g:mJing C".JCh C('IVCh."\1 Oarc S)"~lcm :U e.:~ch of lhc sbc (6) MPC rc tincri-.:l-. 11t-.: WG~H' for Clti.I.C·s 11are:; is to be ~ubmiucd to the USEI't\ hy July 31.2013 n.o; pro\•ldcd in Colwnn D of ;\ ppc.nJix 2.1. Sub!M:qucnt Uf"l;ttcs 10 the \VG~II'must he submitted annua11y on the nnnivcr'Nlt)" of the required s-ubmis.•don d:ltc o f the iuitinl WG~1P until the t-.:rtnination of the.: CD. Tht.: li r:_..t updot-.: is J u-.: by July 31. 20 I J. ,L, specified in Column U ol' Appcndi'< 2.1. 

This WGMI' l'i•llill.s the n""<lUin . .'mc:nts t)f the (,:0 ~):;llrtling the dc"dupmcnl ,,f 11 \\rillcn WG~H· for the NN1\, Lube. f'CC :snd A1ky Fl:tr~ idcntificJ a." NNA 2-li ·F:-i:-2. l.ube l'ctrod 1cm l · l·l·I'S·J. FCCU 1·1 1 ·1'~-1. tUid IIF Alkylation 2· 11 ·FS·3 ami has ho:cn prcr~•rcd pur.mJJll to I he n:quin:mcnt' :tod f'RI\~$iomt of tbc ('1>. t\rp.:ndix A indudt"s :l 
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t.lblc- th:•t cros.~-rdCre•lCC!' th.: , ... ..,,uircm.:uN of tb: c·o and their loc.:.tion-.. "'"'ithin ahis 
\\'G~tl•. 

The follc•wins in(om.,ltion is sp..-.:itit~'lll)' n.""ttuircd 10 be indudcd in nr n:fcf\."nc'"--d by this W<i! .... 1P: 

• Upd:sh.~ to the Fl;arc O:lta .tm.l Munitoring S)~tnns ancJ Pro1ocol R"·pon: • Wn.. ... te Gas Charach.:rii' ... ation nne I ~ 1npt)in~; 
• Reductions Prcvil)U.sly R.:nliz .. :d: 
• Pl;mll\.--J Rl.:'ductions; 
• Prcventivn Mc-,.burcs: ami, 
• Fl:lres Taken Out of Service. 

( H.LLC must nminu1in n copy of the currcm WC.~·W l'hr all C\Wl'rcJ t1:trcs. l ~uch ~uh:,.cqu\."tll updac~ to the WGMI' must indude. :t.n)' intOcmation tiLl\ be-comes a\~.Jlhlble during the period foiiU\\ing the Athmissintt of the !lfC\'iou~ WG~W. All infonn:uion containl.'d \\i thin or rdCr..:nc{'d by this documl'nl shouhJ be re\•icwcd 10 Jctc:nnine which inibrmation must be upd.:ucd. lhi' mJ.Y indullk. hut not~ limitOO h"'l. the foll,n\ing: 

• Updated \Va:ilc Gus t\,tappin1;~ 
• Rl.'duclion .. ~ IJascd on Root ('ausc 1\nal)•.si~-:. :tn.J. 
• Jtcvi~d Schcdull.' for ln:.tallmion nr huplcmcn1t11iun C'lfl~l'duct ions. 

A l'bn ltc\•ision llistory 1.-01; b inchxJN in AplJ'.•ndix U. rhe log rn:::ay b: utili7.A-d to di~Unl\."111 niJ cJwngC.S IO the \V0~1l1• inclu~ling, the :->pccilic infOOIInl ion updat4:cJ in e:tCh 
~ubscc.1ucnt upd:uc. :md the 'brc on "' .. hich the W(iMf1 "'"'~ )ubmith:J to the USEPA. 

The Con"~Cnt lkcrcl.' ~lipubtes thnt thc \.'ll.'nu:nlS ol'n W(IMP inclulh.:: 

• 1\ ~h1..'\lulc for submining update:. to 1hc inform.lli<tn prC'I.'iously i~ ... ued in the Fl.m: Datn Hnd luilinl !vlouitorin~ System.~ Rcporl~ (or cad 1 tlnrc: 
• lnfoll'n;nion rcganhng c.Jdl tic-in to ll!.lt\: hadcr systcnb--: 
• 1\ vnilablc d::n::t nu \'olunu:lrie IJow !>Cnt tn cnch l1:1rc 0\'1.'1' the pa..•a yc~tr pl'iur to thirty (30) days be foe~ the d.Jll." of th~! initial \VGMP subfniu.ul; 
• A descri)ltion uf the ~.--.,uipmc:n1, procc:!>scs. und proccc.lurcs in:>l:11k-d ur implemented h) reduce l1.1ring \.'Vents over the p:bt year Jlriur to thirty (30) d11ys b\!focc the .)ubmiual dote ofche iniu.al WG~IJ• suhmittnl: 
• A discus:'\iun of th..: pr,~e,.·c.ss ot' conducting root t:nn.sc :lmllysc..,: (RC,\) l~r r..:purtablc llnrint C\'Cnts an~l using th(.!SC :an.alys.cs to further r\."c.lucc the occun\."nt:c "( ll:uins c"'·enl.S: 
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• h.Jentilic-;uion ur nny ll.lrcs lhJt \\jiJ be taken t)U\ of S~rvic~ :u1J il ~hcdulc ror complclion of ~,kconuni s.."h)nin~: 

• ld~nlilic:uion or \."l(Uipmenl, JXOCI..~, 3Jld pnxcdun:._, lh:lt Mt)C plan~ lO irul311 M implement 10 rcdu.:c llarinH cvcnls in 1hc fu1urc. nlong wilh a ~hcduh: lOr completion of1hcs..: plans: 
• Discussion ofprc\'cnli,.c measures to aJJrc~ the fOIJuwing: 

o Flarin1: t.h..Jt Ius OCC\Irrcd Juring m;tintclun-.:c: acti,·itics (induding ~utdown and >lrutup): :Ill<! 

o 1:1ariub c;~u:~:d by n:curc\!nl ft1ilurc Clf ajr pollution conuat dc\'iccs, proccs..;. equipment. or proc~'SI..'S thJt (:Lil to opcr:tlc in :1 nMm3J or U)"\J:ll n'l.tnncr. 
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2.0 Flare Systems Information 
2.1 ,'iNA tl:or< (2-l i -I'S·2) 

2.1.1 EquiJllnCnl tmd Controls 

The NNA Hare wa<: in.swllcd in June t970 an~l i:; cum:Uil)' cquirpcd \\.ith :1 John Z.ink d..:~ign tip. rhc origirut inSt3llatiOil consh1cd of an dc\':lh,·d. stcam·:tssisteil, llarc and un ignitiOII sy:,h.:m. tlS \\Cit a,.;, !l.<:~iall,.'\1 piJ~ing for the .\ICa!"U ring. pilot g~. and lhn:C iGJlition tubes. llle c1c;w:th:d NNt\ Fl;m: ~lnck con..o:bls of a J6·iuch ~l inmcrer Ibn.: riser ut a l.:ngth o f ISS I'Cct. The roul hciglll ofdtc fl~ue st:u:k !1.\.."<mbly is 197.19 fCct. nnd i:-o .!>Cif·Supportc-d. Tile sn:.s.J6 ll!lrlt.!' lip USSL'IIIb ly \\';IS in:.tallcd in 199& by John Zink. The Jlan: tip Ius n di.mtetcr ofJ6 inches and a length nf I J: t'Cct :md 3 inches. It includ~:.S a 6·inc-h urpcr ~team m=:.ni(old councccjcm. lnduding :ua upper ste.un ring. Sh:;•m ri:!.('rs . :and steam .spider tips. 'fhc 6·inch !I-team riser ~plit.s in II) 31) steam jets. Also included is a l\\0 inch pilot t;ns rna.nifold connccciun \\ilh tlm .. 'C I inch pilot and ignition &.3-" cunnl-"'C'lion!(. "The steam supply pipins is G·inch ili!lnh:lcr pipe rniL'tl for up to ·150 pounds n f st,•-:.uu. T he mos1 n:ccnt physic;ll ch:lOg.t:s 10 the thJC. in\'ol ..... -d n:pluccment of the: tbrc tip in 199S. The NN1\ Fl.•rc trc.us \cnl gn~cs from !lppmxim:uc ly 29 co11trol \'ah·c.;.. 304 rdicf \'nhtC.$, 3 pumr seals. IS cumpn.~r :scals., 1-t ~mplc stu1iOI'lS, .:md other ilcm·s gcncr..11cd \•ia rnaintcn:a•tcc fir turnaround. 

I he NN'A Flare is fed from two primary headers with u nmin kflOCkout drum on each h.:adcr. The NNt\ Flare hc.ulcr f\.-cd$ into the 'New' Z\'"Nt\ 11arc llrum (1 1-r:·l •t). which is .a horb•.unral vc:o;sd with an intcn1al dinm.:tcr of 12 f\.-cl. and ~ nomin:tl ll..'nglh uf 36 feel. The NN1\ Flare he!klcr 3ISO fctds inw the 'Old' NNA Flare llrum ( I I · F·9) which is :1 hurizont:-~ 1 vessel with tln hu .. ·m:ll di::uncrcr of 1) feet 10.7S inche-s. and :1 r~omiml kncth .,f J6 feet . Two ~rnalkr kn•>ekout dnrms n~ located o n unit subhcac..lcrs nnd indutle the Sulvcoll Oeto.sphahin~: IJnil (SOA) Horc Drum (li·F-27) nnd DDS ~lure Dnom (J 1-F-5). A simplified process llow diJgram dcpi..:ting the v:•riotl'i sources nf IJ(•w ro th..: NN1\ Finn: is induJed as t\ ppc:ru.lix C. 

The two headers ICC\Iing the I\\U sru.dkr lt.nockoul dmms om.~ in!crtHnncctc:d hl nlh)w now 10 lr.wd thn.~ugh either OIIC of th.: hc:atlcrs. Flow t.:.Ul tlucCualc depending Oil lhc pn.·ssure ~;r:tdienl p~nt in the line at lhc time of lhc event ·n,c C'lmbincd hcac.kr is fed by: 

• 1/3 (.'rude Uni l rdicC\·~h·cs 
• 1:2 S ulfur Reco\'Cf)' Unil (SRlJ} hc.:1Jei • Dicsd lh"Sulfuri7.ation Unit ( I>DS) he'l4.1t!r • J•rop:mc bullets 
• SOA llarc Jrurn 
• Il l Sui fur RccO\'cr)' l Jnit (SRU) lu:~lc.h:r 
• lsomcri7.,atiun lluit ( ISOMJ lno.ltl.:r 
• Lo w Pte!bun: Vacuum (ja.<; Oil Unit (tPV<iO) hc\ukr 
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• llydrn~cn Plunt h.:.ltkr 
• 18" Kcros..:nc Oc;L~phahing Unit lK OS) hc;tdcr 
• 12'').\~roS~.:nc Dc;L.;;phahin~ Unit (KDS) hc;:ad~o: r 
• High Pressure Vucuum G3S <>il Unit (IIPV<i()) hcat.lcr 
• N;:aphth3 l,r~treatcr (NP'r) header 
• Foul Wn.rcr Sy5tcm (FWS) header 

t\ s~.:rics of monitOring in.strum~o:nts induding vent ~ns. purge gas. :1nd SIC':lm now rm:lcrs, a.m.l a Siemens MAXUMIM Edition ll g~ chr,,m.:Hogro~ph wilh :1 thermal .:onducti\ity dch .. xh_,r (GCffCIJ) anaJ)...-/C the inpul." IO tht: fl rarc ht:ndcr prior 10 the nnn:.· tip. lhc \'('0{ gas now 1\:llding. nloug wilh infOnnulion (t:~rding c-ampusition from the GCffCO. is USt.."ll to ,.lg.ml the st!.!"'.un comrolfer to :Jdju)1 the amount of Sll:.mt sent to the Oar-: tip. Al..ljusling the amount of Stcmn lllf0\\:'1 the llurc w OJX'rutc with optim:tl conditiuns h) ~nsurc pro(ll:r comblbliun t!tliticn~y (i.e. bft'31~r than ?8~,.~). Additiorully, rcrorJing Oow mte;,. nnd cuntpu:.ition ... allow MI'C to cvuluatc the JlOh:ntial sources or flow 1no rc ~•ccurntdy nnd develop )trotc:g.i~.:$ for eliminating or reducing \·cnt l)a5 llow. 
l11c NNt\ Hnrc services process units in the NNA, JJ-C~I mhl Crutlc!Utilitics ar~o:l:.'i.. Th-: major procc:.s w\ils th:u discharb"-! to the llarc include: 

• DDS Unit 2·121 
• SDA lJnit 2-031) 
• ff l ~RU Units 2-106/107, 
• #2 SRU Units2-119/12U 
• lsowcriwlion Unit 2·035 
• I.PV(;O Unit 2-103 
• IIPVGO Unit 2-10-1 
• KDS Unit 2· 122 
• NPTUnit2-IO I) 
• l ligh Prcs.<urc Contimu.)tL~ Cat.!lJytic l~cformcr (lll'<.:CR) Unit 2·102 • lk,i1cr #I 0 
• Boil~r 1/12 
• Pror-1nc 11ulkb 
• l'ortion of the 113 Cntt.k Unit 1-0!J. 

Page 8 
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2. 1.2 Waste Gus Volumcuic ;:md Ma~~ Flow J(at~ 

lltc wa.,lc 1;,a.~ \'O ium~:trie :md nm~~ flow rntc.s l..":tn be tklcnnilh.·d for th~: llan; ~ystcru.s by utili1jnt UO ullr.JSOnic !low n'ICI"'t and (j("f rCD. 'fhc \OIUnt~tric Oow r..\tc o(du: \'COl ~as c;,n tx derived by ;tO ullmsonic llow mctcl' hy ~h.'h:m1iniut:; the w nl gas velocity nnd using the ktu.mn inntr 1.liumcter uCthc ripe in ''hich the llow mctt:r is inst.tlh:d. 'lbc mas.~ now r..tc of dx- ,·~nt 1-?S c.nn be tlcri,•cd by un uhr..t·~.mie ll,1w nh.:h:r \\'hich u.M:S the mass llow rtllc of the \'CIIt gns and u1ilizcs the c.tkul::ll"'\1 vent gas moh:cular \\eight The CiC/ rCO ::lllu\\S for tlh: C:.tlc:ulation or the \U~te ~:l~ \'Oiumctric and IH:lM flow r.UC'S by J~t('m1ining.th~ composition of Lh¢ vent g:ts. ln~rl.SI~dcs within dtl.' vent s,as (hydm,cn~ OX)'gcn. niuoa,.ocn. cmbon monoxide :md cnrbon tlioxidc) can be cxdud.:d from the c,,1cul:tlions. '11tc avcmgc waste g:LS vohunctric llo\\' :-ml.l IU:\S!) tlO\\' rntes tOr the NN1\ f lurc was dctcnnin'""\1 lbr the 30-day pcrioc.l bi:t'''"-..:n July I. 2013 :1nd JU11«: 30. 201-1. Fi~urcs 2 ~nd .3 below show the \'Oiumctric Jnd mas .. ~ Oow r:ltcs of the NNA t1ur\!. 
During the 3\C"r.'l.t;ing period. 1Um:m::mnJs in lhc III'VGO. SO,\ ~md f/2 SnU (lCturrcd l.'ontribuling 10 higher fl:~rl.' llows Juring SI3C1·UP anJ s hutJo,\11 of these uniL\. Proc"'\Jurcs lll1d projecls as~: being C\alu:ucd to help limit th..:- w=l$lt" g.-.~ sent to the th rc: durin,; rhcsc C\'Cnts. Since 2009. lh.: NNA Flur~ ha.;; h:u.ltwo (2) NPT tum:uound,, two (2) HI'CCR lum:u-uunUs. l\\0 (2) i:2 SRU turnarounds~ two (2) Sf)J\ tumiHOUihb. 1\\'(' (2} u>V< iO hlrn:trountfs. fhur (4) IIPVGO rurn:uounds. ouc (I) #J C'nufc!V:~t.: Unit tum:trounJ, one ( I) q 1 ~RU cum;uound. and (I) DllS tum;uoun.J pl:mncd. 
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2. 1.3 ~load \VJSt\! GJS and Vent G:t.'i Flo .... · Rate~ 

Th..: h.1.sc!H;td '"'nSt1.: ~as llllw ruh: cml l)l! dch..'nnin"~ for the Oat.: ~ystt:ms by utilizing ;m uhr:~...;onic flow rnch:r und (iC/rt:D. ·n ,c tlow meter is cupablt: Hf c.akul.:niug the \"I)(UIUCtJiC 11ow r:aiC of the \'!.:Ill 1).1l."l by lfctcm1inin~ the \'C'Ot &lS \'dQCity and USinJ,: the: kno .... n inner dinmctt:r of the pipe: in .... hlch the llow nlch:r h in.:llnllcd. The Gct rco nllow~ (or the cnh:ul:uion of the w:L'itc g;ts \'Oiumcuic now rntc hy determining the composition of I he "'·cnt gas. Inert <p."Cit'< Wilhin 1~ \'ent g:t.t; (h)'drogcn. ox) S'-'"· niLrogcn, c:trbon monosit.lc ::tJhl carh(ln dioxide) can be cxclud .. -..1 from 1hc c.:tkulntil'uts. ll1c waste gas flow r.uc rctlc\!IS only the \'c'l:11ite ur&anic compotand (VOC) content ,,f the tncr:lll \·cnt g-as compo!ii1ion. lbe -~\CrJ&C hasd o:ttl W:l$ 1C g_;1S now nuc lb r the NNA Ff:m.: was dc!cnuinc:d cv be 925A73 ::,tanttard cuhic f~ct (lol...'f dny (sct\.1) :md the awr3gc b.."l5Clo;u.i \''-'"' ~ ilow r:ite wa.t; Uctcm1inrd ro be 3,033.228 sc:fd for the time ~tween July 1. 2013;UJd .lunc30.20 14. 

E"' cnts 1h.11 h:l\'c OCcn excluded from the b:•sc lo:ad c.akul.ttion include: • ~122120 13 ODS compr~ssor :;hucduwn 
• lOll Sf1013 DDS Compn· .... -..c;~r St.trt up 
• I nno 1·1 Extreme cohJ wc~thcr c .\ 'CIIl 
• 21 101201·1 OL>S 12l ·PSV.JO relic, in.: 10 ll.1r~ 
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• 2127/201·1·31112014 SDA Shutdo"n • 31R120 14 J t .p~v. 7·1 from l h~.: SDA lilkd cv th\! llurc Juring $tart UJl • 41241201-1 DOS 121-I'SV 6'1,\ lifi<d to the Oan: • 517/201~'1 Shutdcw.n ofSI),\ ~:ompn:~sor • 6/1012014 -6/131201·1 Rclincry Wide Po\\cr Out>gc 
2.1 A ldc:ntilic~lion of Cons.tilucnl Ga'<-'5 

Under nomlal rclincry operating condilion_~. ~( \"Cfltt.'\1 to the n:.rc from 1h~ \':triOliS n:fincry unil~ h;WC' :'ll)'picnl compo~ilion. ·nis g.'lS l.'(lmposili'-''' \'aries bctw.:cn flare~ due h) the tfifl~rcncc in the function' of the unils \'Jch tl:Lre S('"iccs. Ci:u composi1ion is JclcrmincJ through the usc of :a Gff fCJ>. Thi.-. li\'Crtl~c composition l.'an \'.u)· during Oarint; inddcnl) rd:ucd to SUJ1Uf'. shutd()\\0, m:'linten;.nce nnJ tum:uuund a~.:li\'i t ic.s. as WL'tl a.~ emergency O;uing situ:.tiuns. The tOUowins Cl'mpo<~ilion,a l an:aly~is is \\h.tt is Lypknl for lhc !'-:NA ~lar~. 
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Compo~ --;;:;--Anr:~ge Mol_e~ 
___!l,>dr~'4''!__ 66.3 

0.\n;cn __...!hflL__ 
Sitr~n 12 
~IClh.1nc~- ll.S 

('arbon MuriO'Oilk 0 .01 _ _ 
Carbon J>io\ide 0.08 

hch.:anc 4.g 
[th\·knc 0.8 --

t \ t:d\' IO:IIC 2.o ·~ 
rr'-'"1»""' _ __12.. 

Jlh)p\·lcw: 0.20 
i·lluu.ne I. OS 
n• llutanc I.· I 

i·Butent'. Bu.u.·nc-1 O.oJ 
cr:ut--·lhttc nt·2 0.01 
ci~ ·Oulc:n..:~ O.QI 

I:J.nut3die!!.L_ 0.01 
i-l'~.·nUrk! • J.S 

ll\'drn&\'11 SulliJ.c: 6.0• 1o• ----
2.1.S Wasrc Gas ~foprins 

\Va-.lc ga:; m;tppin~ or lhc NSA l.'brc hc:~th:r W:'lS condu(h."t) on 1)(-ccm~r 6-S. :!011 through the uSC' nf isotropic lmcing. Tr.~ct:rco IJing.~l o:. t ics was on ,o;itc M conduct a flow ~ludy by injcctin~ a :.uiLublt: r.:u..l i~ llrJct:r into the llarc ... ysl.:m anJ monitoring the mO\crncnl of 1hc tnccr using rJdi::llion tlctC'I:1ltrs lllt•unh:ll cxh:mnlly on the wall. The d!Jl:t provided by thl.! Trac..:rco Diag.nostlcs study aUow~d (or Ht.n\' 'docily nmJ \'olunu:lric Oow nucs '" be tlctcm1incd. :1\ we:! I .lS the iden1ilk~1ion of lnsscs :md IL-11ks rn I he llurc sy:;tcrns. 1\ll tl:u~,: hcodcr liuc:; th.:tt wcr~,: si."< inches or gr\'3tl.!f were mnppcd lh.:J.t hud accc.ssibfc inj"-ction poin~.;o, . 

lhc mup prtwidcU in Appendix<.: indic-,s1c:.s lb.: wast.: t;:.U: lhn\"S 1;,r the NNt\ 1=-fnn:. Flow:< ror c.;1ch proccs~ unit brnnch line were cstinmtc..J w;in~ the follt)\\ing hicro.rl.!h)' ba.,-,cd on th4.: b\.•$t data fi\•ailnhfc. 

I. Tmcl.!n:o ll;1ta• Not all tl:tl\! hc.ldt,:rs h:kl ::.w.1il.tblc WJlS ror Tr.~ccrco inje-c1ions to occur. hu\\C\'N lhis dttla w:1s dctcmlinclf 10 ll\: lhc l)t:st av;tilnblc tl:ll:l li.')r s trcru11S \\here it w:LS ::t\Hi lahlc 
2. rruc:er..."t) IJJW Jislributcd to pn.tec.~s uniL~ based tm uuil l"Usupon.:nr count~- I r Tr.tcCf('O tlntn was avai bblc tbr a h~:ulc:t lh:tl tud n~ultiplc ('ft>CC:SS unil~ ti-..'(1 into it. the 1'r.accrcu ll3ta \\:l~ n.._,w \\.1~ divided omonJ::."' thost: rr~..::-5 unit~ bus~(] on compon..:nl ('OuulS. 
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J. MtL'<imum kntl\\TI llow lfom a l3fl:C vent ~as contributor· 1r 3 cuntrol \'.lh'c a"-,\.OCi::th::d wlth a procc!'>:; unit h:'ld a llow nu:t.:r ussociatcJ with lhc V::JI\'C, th..: 1Hlt"ifnull1 11oW r .. dc 1\SOCi:liC\1 \\ilh this 00W lt)Ch,'f W:l.~ tiSCd. ·1. Flow imlientions- How imlic~lturs. which were hrouv.ht on line l ~1r multiple unh hc:atfcrs in 2013 :uc us..:U to indic3tc incft'35C~ in llow. Engiuccrint:; es1inm1cs based on now inJiL':ttion chat•g.e..o; and the ltl-:t1.kr dia.ntctcr were u)C'd if uvnilub!c. S. At• • .;2 component uoconuollcJ lc.-.1k miC'$- If none of the Jbo\ c dn1n \\-:1s :t\\ lilablc. now rates were (fcll..·nnin.:d usin~ Al'·42 k•ak rut~:s lilr coru{Xlncnt.s in libllt liquid and ~:L) services.. $3.1\lplc station h.·:.tk r.ucs. rclid v31w 1c:tk r.:ttcs to ~ttm()sphcn:. pump ~~..·:11 Jcrtk r.th.: .. -.. cflrnprl'8$0t .10cnl lc:tk rah:s. ::utd open cnd"-d fine lcnk raJcs (uscJ lOr C(lirn.lling block \-alw cmis~iMs) ''ere u~-d. 
It i.s o f nutc thut ltows th:u :m: ba..;.cd oil' of 1hc Tr.x:t•rco ,.udy ar~ nn1y a s-rupshol in lime, :mJ that it is po~sibfc Jb r the 11uws to t•h:tngl.! dcpcndin~ on prQCc..."S.."i unit C\'cnt~. 

2.1.6 I li~toric Emi~ion ((cduc~ions 

l'ru,,id~,.'tl ~low is 11 listing of preventive mca.\ urc-s complcrcJ Q\' Cf the- J-'~ll .. 'i t S years. 'llu:sc rcductiClllS 1\'l)rcsent a b"''ld lbi1h cObrt hy ~WC 10 rcJucc llaring prior to ahc '"'~uirt'mcnlS of the CD. \Vlu:rc J)<JSSib1c. :m cstim:1te of the rcducliun i.s provid.::d. Sub~cquc•tt upd:UI!S 10 this \Jocumc:nt v.illlist all pre\iousty completed or iml)lcmcnlcd oct1ons conducted prior 10 the- rc \'ision dale. All of 1lu.: below l'rojc..:ts r~.-ducc llnrin~;t been usc they reduce proc.:css unit upset:.. 

T able 2: NNA Fl:arc Rctfuclion' frc' ioll.d)' Kt'".ali:ud 
1 i ) !th.• rn.,I:•IIC"d or 

l)ncrlption I mplt>mttnl<"d 

- -Fi\C\1 lt"~~ins, h."()..: It: h)dr•~c-:n cuntml \•:.h e IO:!. JIC·QQ in lll'Ct.:lt 1 his Y2013 rc.;ultcd in nn ~o'li lim:~ tc.-d 700.000 ,c(d r"-duclitln in ' cot ,g,.'lt 11->w nnd 1111 :w~ra.sc C)lim~IOO 60.000 ..cfd V~-a>te J:.-1~. 
FIO\\o indic:ttion W:L~ aJdc\llu~ucl p:b put.,:c 00 I he- u rvGo fttd dfUm. 

JI20IJ 'I hi~ :.llo,,cd f•H better 00111rol of lli'lw .:,oing Ill the ll!Lr(' ~__, tT oftl1 t> drum. ·r hi:~ 1\:.ti d«n,:;Lk--.:1 ~:urc ~~ pruJutlion hy .an esainutOO 100.000 scJd. 
Fuel i-?--' kn.x~ ouc (1\0) pne~ IO I·F· 7 ~nd ~7 "ert' Jnubk hkx~c:d on 81201 2 1hc btm~ do\~oo<. Thi\" pn:,·c:nu potential c.\t:t:~' fud [t,'l..<; frum g~o·uing i11to tit~: lbt..: ~)""l~m. 

I n th~ Kll.S. the 0\c:l'h~i.l n.~~l~o cr, rhc- r .. -cy .. lc hydrnscn.rhc n-...sl.c:up 812012 h)•trogcn, and the ,_riJ>pcr Cl \crhc;,d licJllldS s.:•mplc ' r:ttion< h~I\'C :.II been bhek•d with 11 <ign w:~rning "txr:.til)n.) p:f)oUIU1CIIu nnly u~ \ (OliO IIUi: "hen dce!t."S."Wrins., ..:.mplin.: t.lc\·icc. l11csc \ ( Ill\ \\CTL' n~ly ten fi£1S n. In the ls.um, lt)dfl"'gc.•n kn..__X"k out pol1 F- 1 :u1J F.<J ate 00"' hfoclr.\."\lm lu lhc 812012 ll:arr f-3\J~r tl-.sn conlinoou)<ty .:,-....:lr.:C\1, fh~ '~en.: ~ornclr.'-'tl to J..t'c:p (rom hn\•ing ro ~I he 1"->l <i. ----
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812012 

812012 \'--.tmlfl); to ''"'Y usc \C:nllu fbrc "hrn dcrrC'S~IIrint; :t. ~:unp1ing Jc, .. icc, 111CS4' \'cniS were ruutin\'ly le i\ open. 

2.1.7 Flarc-S('I(:'cilic Plunn..:d RcUuclior\S 

CJU.LC is currently in 1hc C\·alumion .o;tu~cs on multiph: pruje~ts h'l rt:Jucc: the O\'Ctolll \v;ule g.u prior to lhl: Jurt~.: 30.2016 w~t..: ~a._~ limil .Jc:ndlin~:, llu: C\' :ll m ll it)ll.S l isle~ below will b.: complete by June JO, 201ll: 

• lnstnll dcin\'CilhJry piping (Q limil tbrin~ Uuriug pl:'lnncJ unit I'IUI.Jg('.~ ror nil procc:s.s :m::L.( ussociatcd wilh lhc NNA tlarc systc111. • ln,aall piping sy~tcm ft, allow rt..~yde hydm.,;.cn off of I he IJI•CCR hig.h prc~urc fi.."Cd dn1m lube wuh.'\lto 1hc SClur fUel system. • Instal l n b:.tck·up co:np«ssor h) 2-JS-GC-1 7tu hJnJic bulmtc when 1hc SOt\ hur:mc comprcs~r shot.-; down, 
• lnsln.ll n llarc ba5 h .'CO\'I!C)' S}:o.tern. 

All lOur line.: ))'Siems h.:wc had flo'' indit:;nion in~ullcd on sckct unit hr.mch line-s to hciJl tlctcrrnine poh:ntial kaka~cs in 11nrc h~Jcr c-<tuipmcnL The indication US(."~ a lhcrmnl probe insmlled in the 0.lte line IO JctC'CI im:r.::rsc-S nr dt:crca.•.c-s in thermal ncli\'it)' in I he lim: thnt could be: indic:Ui\'C of nn i 1 u.:rcu.~~: or Jccrc.l.·~ in flow. 1bc indi\:nlion may he- Uk~ 10 show inc:rt:tsc'5 in nnw J,.\ a re:.., ult orn rclicf\'.lh'C ur block v:~ lvc ~~: •• king. Th~ ' funlity of rhc tfula wovitlt:d by I hi.' llow im.lica1ioo i ) still being cvalu;ltcd hy CRLLC Technical Sen icc Ocp;u1mt:t\l, 

2.2.1 Equiprnt:nt and Contmls 

Th~ Lube Fbn: Wil$ installed in ,\ut;ust 2005 and is cquippcJ wilh u John Ziuk tl~ignctl ll:trc lip. ·n.e o rigina.l in.stollation con.si)tc..J uf :m dcvatcd. )ll~:tm-a.ssi.s:tcd. :...implc: nan:_. with an ignition sy~tcm und ,,iring ror the: ccutcr ~h.·11m . upper ~team rin~:t. pilot l,',a..'i., ::~m.l tl•n:c ignition tubes. The sll:~lm s upply pipin~ is 2·inch diameter f'iiX' nuc~ up 10 .;20 p:.ig. Sine:~ i1S in.o.tnlb1iou_. th.:n: lul\'c bc..:n nu modilk::tliuns 10 the tl:tc~ lip "" til' rcploccmcnt~. The Lube Fl.:tr~ comb~IS \'COt g:lSCS rn_\0\ s (.'01\lrol \ .lh·.:s. 230 rc:ti~.·f \-;JhCS. 3M pump SCJ1ot, 5 compressor \'CiltS. l •a samJlfl: Slntiuns. :and Oth ... ·r flows f:~ncf:!l..:J via nmimcn.u1..:c or llUTI3ruund. 

l 'ugc IS 
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The Ck\'lleJ Lube Fl3f\! ~tack coo.;.i,ts or :t lOS-inch dil'meta narc b.ls-: riser l::tpcring 10 36-inch diumch:r outlet :It the base of I he ll!arc tip. Tht: totul hcij;lu or th-: Jlarc ~ck 3.\."'.:mbly is 210 f .. ~t. anJ is sdf-~UilJX'ncd. "11tc Lube Fl:uc he:ulcr feeds iuto tht: Lube Flare Drum (14·F· IOJ. Tht: mnin Lulx: Fl:m.- hcatl ~.:r is 1"4:d by SC\'cr.•l rubhc.ldcrs \-quipped \\ith knockout dmms including the South :\rca H:m: Dnun ( 11 -F-33), Nc'"' I'Chcm I lot BlowJo"lt Jlrum ( J.I ·I'·I6). nnJ Old PCh<m lloclllo" do"n nrum (14·F·I). 
Thl.! HSAI-QS-C fl:arc liJ) assembly was in~tolk"tl. in Au~us:t 2005 hy John Zink :.'b a p.1rt of the nt\\' f1urc installnlion. The llarc tir has :.J dinmcll.:r of J f.:cl 7 iru:hes nnd a length of 10 f~l.!t I inch. It indutlc.:s a 2-ine:h ccntt:r s.tc;.m connection. '"hich injects !\lc.un into the ccnl.:r or the \ 't'nt gas !low just tthuH lhc lluit.Jic SC:a), O.mf 3 4-inch upper :ilC3Hl m;milbld connedion.. including an upper ste.am rin~. sh:·.un r;~rs. :md st~:tm spitlcr liJ'S­Abn includ\'d i~ a I-indt pilotgns m:mift)fd tunncctiL)Il \\i th l ·ind! pilot COllll~o.-cliO ilS and l -inch i~1ition ~M conn .. ~tions. 

The Lui)!;: Fl:w: h-:allcr is outlirK'\1 in the Simplifk·O Schematic included in t\ppcndix D. ·nu: o~Lrc hcad~r con.~ists prcdomin:tntl)' nf four seclions. including llOWI1!1trC3m Oov-.· from the old l'Chcm l im Olm••down Urom (I·'·~-"· I). the new I'Chcm llol IUO\\d0\\11 Dn1m ( I·I·F· I6). l'ropnnc C'uvcmDnun< ( 16·1'· 1 and 16·1'·2). rmd the South Arc• Fbrc Dmm ( I I· F·l3). 

A series af mOtnitoring instrumenb includin~ \·,·n1 ~· purge ~;JS. nnd :-. tCJ.Jll llow mch.:rs 1md a CiCffCO annl>"'l.' the inputs to the nurc hcotder prior to th..: ll.:tn.: tip. The \ cnt .:a~ I)O\V rc.a,Jing. along_ with infilffit.:atinn n:~lrdinll ('Oillpo.siriVn from the GCf1.CJ), is tLSCd W :.is nullhc ::-tcrun controller to udju:a the :~mount or ..-team ~t'll co tht ll.s.n: tip. 1"\ l.ljusting the amount of Stc.-:un aii0\\''5 the Onrc t( ' O)>c.'ratc \~ ith optim;Jl comlitions to ensure prot)Cr combustion efficienc-y ( i.l!. SJ"C'atcr tluul 98~~). J\Jditionall)'. rcconling now mlcs :md cumpoo.hior\S allow ~tPC lo c:v::.lu:uc th~! poMHial sourc~o.-s ol· now more nccumrdy :1nd J c\'Ciup strategies fM eliminating or reJu~ing ,·cnt gas 11tlW. 

Th~! Luhc Fl.1rc services th~: m:s.je~r equipment in lhc US V:scuum and Crude Unit'( (Units I ·037 and I·~ I). l'ouochcmicol IJnits (Cum<ne II nil I ·035. ADS Unil I ·02R. Sulfnl:mo U11i1 1-027). Relining Units (Lo\\ Ct Ci:L~ ( 'en Unit 2-002. S3t G:t.s Unit 2~030. I.PCt:R Unit 1-0.W. Guard Cnsc Unit 1-0tJ4, I.EI1 Uni1 I·O·tJ) ond s lt)r..agc ilr\ 'ri.S (Out311~! C'3\'crn 1·023. l'rop>n< Cavern I ·0 1 6~ 

2.2.2 Wa.~ IC Ga.;; Volumetric :J.Jld Ma\...: Flow R:lh.':S 
·n ,c W:btc sa-..: \'Oiumetric anU ma'\S Oo\\ rat~ C3ll he dctemtint..-d (or the fl:.uc :-.y:-.tcms hy utiliJ'jn~ 3Jt uhr.t:tonic Jlow rnctcr nnt.l ;1 Siemens ~ctAXU:Vf r.'' EditioJl It GCfrCD. ·n1c \'O(urnctriC flOw r;Ue of lhc n;-nl gas C-:JO be dcri\Cd by 010 uftm.sunic lh_1W nli:!Cr b)' t.fetcmlining 1hc ' cnt gns \'docily and m:iug the I.: no'' n inner di:uncter tt( the pip: in which the Jl,,w meter i~ iru.c.diOO. 1h: n~ Oow mh.~ uf 1hc \"Cnl g::IS c~n be t.kri\·~d by an ullr.Jsonic tlow meier which t1c1cnnino:s lhc m:as..,. lluw I"Jic ot'tlu.: wnc gas :md utili7CS che cah:ul:.llc:d \·C'nl g;lS moll"Cular "e-ight. The GC/ I"CD aHuws lh r I he c:aJculntion of the waste gas vohunctriL" a nc.l mass n'""'' m!cs by tlctcnnininb the compositie~n ofchc \ Cnt g.L ..... 
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Inert species within the \'Cnt ~as (i.e .• hydrugcn. ll '(y~cn. nitrogen, carbon n11moxiJc nnd arbon dioxide) c:.n he excluded frout 1hc c;tkulmion.s. ·ne a\'cr::tgc W:t$lt.: ga.~ \'lliUill\!lriL' now and. nt:t.SS lluw mtcs tt.r the Lube Pctr(X!I\cm Fl;trc wa,_'\ dctcrrnirK'<I for the JQ..d::~y period bctv."-.:n July t . 2.0 13 auJ June 30, 20 14 nnd arc shO\\n in lhe gmr,hs in Fi&uru -t aml Figur..: 5. 

l) urinp. I he; :wcmp.ing pt.: rind. lumnrounds in 1hc (iu:trJ C 1sc Unit. A US. <:urncnc. and LPCCR occum:d contrihuling IO hightr 11.'10: flows during ~.t;!;.Jt-up l-fld :.huldown or these " nits . J•rocctlurc~ nnd projccl~ are b.;.·ing (,: \':tlu:atcd tu hciJl limit the-w:~tc ga.'\ sent to the llan: during lh!$.: cvc:nts. Since 20(Y), the Lube Flurc h:\s h.'1d (h e (5) Al>S tumaroumls. two (2) Guard CnsL' lurn:troun~l:-; , '"''' (2) IJ,CCR turnurounJ.s. one ( I) #S Crutlc!Vac Unit cumau:aund. undone:: ( I) Cumcnc Unit tunwound planned. 
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2.2. 1 lt.t-.elold \V:astc G~ anJ Vcn1 <-ia..<o Huw f<atl!~ 

The hascloutl \\'a.,lc J;M rtow r.•'c can be UctcnninN fOr the tlarc sys:tc:ms by utilil'ins an uhn1sonh: now meter :111d GCffCD. ll1c llow meter is cnp:tblc nf c~dculnting the: volumclric tlow rate of the vent ga.'i hy dctcm1ininb the \'Cnt g.L.-. \·clocity anJ using the kno"n inner diameter of the pipe in \\hich the Oow m~:tcr is installc.-d. ·n,c Gcn·co allows Cor the cnlculatiou or the WilSie ga.~ \'OlumctritO: tlow ralc b)' Jctcmtinin~ the composiaic.n of lhc \'Cnt ga.oro lncn !oopcch:~ \\ilhin tOC \'l:'nl SJ.'- (i.e .. hydrogen. oxn;cn. nitrogen. c.:ubon monoxide and carbflll dioxitk) -:an be excluded from the cnlculul ions. l11c \\':1.\tC sa.'\ Oow nate rc0CCL~ flO()' the V()C conh:nt Of the ,.\·emil \ "COl g:b compo~iliOt\. Titt: ;:t\"Cr.Jtc: b:t..:;~lo.1d \\~l) IC gns llow rate lOr thl.' Lutx- Flar.: was dcll.:rmincd to he 722,735 seta :U1J th.: nwragc basduad \' t:nl a;.a.~ now rate wa' dcccrmii'K'<l to be 1.986.521 ~(d (M the time bcawc.-cn July 1. 20ll311d June 30. 201J. 
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ll•c foliO\\int; J ays d::lla wa...; cxclu<-kJ from the 1>.1Sd o:tll t::ulcul:ktions due to cv~nls a.-....••.udatcJ '"'·ith )laJt•up. shalldo\\1\, .llld n\:llfunction: 

• X/712013 I.P<.:<..: R 4·1·1'SV·S4 rdic,·OO Co IOC ll.1rc • K/9/2013 Cumcmc RV lifl<.•J 1\llhe nnrc 
• 81 I S/20 1.3 Cumcnc 35-P~V -121 rdic,·4.-d to the flare • 9f.UI20 13 1,5 Cnsdc ~hu1d('l\\n lead to high nitrogen :-WCCJl~ t;oing l(l non: • 111no 1·1 #5 <:rude 4 1·PSV · I I & lilicd to the llorc 
• 1 11~(201 4 :IS Crude \ 'Cn1ing from fr.u.: lion.mm rcllux drum • 1171201·; Cold Wctlll•cr E\'\.'nt 
• SnnOH Cumcnc JS·PSV-121lit1cd to the n.orc 
• (t/10/2014 - 6/13/201 4 Rc lin\.'ry Wld..- l'owcr Out.ab\: 

2.2.4 ldcntilic;uion ofConstitw.:nt G :.L'iCS 

Under noml:&l, rdincry uJXr.ltint; comlitic)ns. ga:~cs w rltcd 1(1 lhc t1:trc from vnrious refinery units ha ,·c a typic:1l ..:omptn-ition. fhis g.1S composition \-aries bc't\\cXn tl:ln.:s due 10 11\e diffl.'rcncc in th..: (unci ions tJf I he units ~.1ch 11:u'C sen• ices. <ias composition is J..:tcrmincd Ill rough the 'JSC uf ~1 CiC/ I'CD. 'I his ;:a\'crugc compo:l>ilion can vary during flaring incident." rcl.ah.:d to s1anup, shuh.IO\\JI, maintcn::uu:c ::tnd tum:tro1md uctivitics. as wd I as l.'mcrgcnc.y lbring si!uation:.:. Tobie J presents l)'picnl gi.LS composition tOr the l.ubc Fhtrc. 
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T :•hlc 3: Luhc Flare lb.st Lo:uJ Con~litucnts 

Com~mt•nl -I t\Hro~&c Mole •t. 
II ..ku..."C'n 36.·1 
o.,~sco O.oJ 
Nilf() •en 17.X 
Met tunc ZJ.l 

C:trNn t\toM.\iJc 0.03 
Carbon Oio.\ilf~: 0.14 

Edu.ne J,9 
I ~IIIVknc 2.~ 

'''~tvk:ne J .O' IO 
r'n>~11lc S.:! 

l'uJn) lcnc 1.1 
i-Uubnc I.S 
ll•lliJl!\11(' 2.S 

i ·UUICUI.', Uu!;.•••••'* l O.OM 
tr.un-Uutenr-2 OOJ 

f-. cis-Uutcnr-2 
I ,J.IJutadil.'th! 

O.Ol -1.4 t w· 
•·l,cnun.: t ·1.3 ·-I h t.l r\'!l!Cn Sullilfe 0.1'1 

2.2. 5 Wa.'\tc Ons Mnpping 

W~tc &3.~ m::~pring o( th~ l.ubc Flare h;.•;•dc-r \\l 'S contluch:d t1n Scpll.'mbcr 20·22. 20 I I. tllrouth the usc of isotropic tmcing. Tr.tccrl.'o l)iagno~rics wa~ on !.;.itc to conduct a flov .. • :otudy by inj'-."Ciing a :s:uilablc r.~diOCr;,ccr into the: 1l:1n: sysrem Jnd moniloring the mo\cmcn1 of &he l.r.Jccr using r.ldittrion J~:1c:.:: tors mounted c:<h:mally t.tn the pipe. ·n ,c d tllfl prtwidcd hy th\! Tr.t-ccrco Oiag~•ustic~ :,lud~· ullowL'\1 for llow vdocity nnd \'Olutnclric 11ow r.uc:s to he dctcrminC\.1. as "ell as the idcmific:ttion ofiOS$CS and leaks tlt the flan.: :-y~1cms. 

lbc 1t1.1p pro,•i()N in AJ1Jlentlix I> indic.tlcs thl! w:lStc bi•S llO\\ S for thl! Lube t-'1nrc. Flows ffl r each JlfOCC!\S unit hr.mch line were estimated ll~in~ lhc following hicrntchy b.l$L'll on I he ~.st dnta u .. ·nilnbJc. 

I. Tr:tc~rc,, Datt:t· Nol ull flar~ hL·:1d..:rs. h:nJ avail.tblc laps ib r Tmccrco injcctiotl~ lo occur. how..:n:r this tlnta ,,~.!,') Uch.:fmincd 11.1 be the he>\ 3\"3ilable tl.:tt1 for stn-.1ms \\here it was :wJibbJc. 
2. Tr.1ccrco 0,1t::t tli.slribu!cd to J'•roccs.•.; uniL'i h:.,st:d on unit component counl'~ If Tmc"n:u •lmu w~ 3\"ailabh: (nr n hcackr thal h:td mullipk pn.x:css units tiOO inlo it, 1hc Tr.tccrt:(1 clniJ ,.,.M, llow wa.~ llividt>i.l :un(lll~~~ thos.;.o proccs...:; unit~ b.:t•K·U 0 11 compom.·nt counls. 
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3. Ma.\imum known Oow fwm lt l::tr!)C vt:nt gas cHntrihutor- If n control v:alvc­a.,_~ci:ucJ \\ilh n pi'OC-:S..~ unit had :1 tlo\\ rnch:r .\SSOCintcd with the \':'th c, the maximum now mh: as:...x·intc<.l with thi$ IJnw meter \ \O:l$ lL~J . .J. f!luw inlHC:)Ii()fb;· R<m' indi(:.3tuN:. \\hich \\Cre brought un lin.: ior rnultiJ')Ic uuil hc.acJers iu 201J ore u~d to inUiculc ifl('CC"..L'od in flO\, , Enc,inccrin~; cstim:ltcs b.."lS\"l! on Oow i~tdic:uion changes and the he;u.kr tJiumct.:r wen: u~~J it' :av:til:ablc. 5. t\1'··' 2 e"mpum:nt wu:ontwllcll IQJ.. mtcs- If none of lhc :ah.wc \I::HJ wa.~ ::w:Jil:tbh:. now r.:llcs were llctcrmincd usiug ,\ 11-·12 leak rutcs fOr c.ornponcnts in light lit~uid :md gas !!4"1'\'icc:s. S:lmJllc st:~tion k.1k r:Uc-s, relief v~l vc kllk miL'S ro utmosphcre. (lllnlj) sc,aJ leak r.lt\.'$.. comprc<'-ttr S4!::~l l c-;1k r.atl!S. :uuJ open cnllN line leak r:JlC$ (used for cstimJ.ting hhx k v:~ lv..- emissions) \\\.'rc w:cU. 
It is o( note th:at fl ow:<: th3t :trc b,I$Cll ofr uf the Tmct!rCo swt.ly nrc only a :.ru:ap~hot in cintL', untJ lh,:it it i_~ possible lOr the 11uws tu ch~mg,c dr(l'·nding on proc~·ss unit events. 

2.2.6 I fbcorlc Emi~'ion RC\Iuc:tions 

l'rovickO in Table 4 below is :1 listin~ nf pr.,:\'Cnli\'C mcm•\•rcs ..:ompJcted lOr the Lube Fl.'!rc over the JlriSt S yc.1rs. ThL'~o.:c: rcJui'tions rcprc~nt u good faith elTon by MPC to 1'\.'\Jucc tl:uing prior to the rc(auircnu:nts nf th.: CD. Whcr.: po,.;.siblc. nn cstimntc of' the rl·duction is prO\dd\.'d. Subs..'lucnt UJllkll~:< to this document will list all previously completed l'lr imp1cmcnll.'d nctiom: conducted 1nior ll;l the rcvi:don Uah!'. ,\It of the bclo\\' projC\:ts ~tlucc flaring bcc:tusc they mlucc pnxt.~~ unit upsets. 
T:ahlt -4: Lub~ fb:rc lt«<urtions Prc,•ious-ly lh·alitcd 

-Vt':ar ln .. tnllrd or Ots\'ription lmplcnu.·nlttl 
,\ blncl.. \'.'11\'c .:onn« ling the n"ttuc(iou hyJcu~cn ~llld the IJ::U\! ~d !012 rcrn.1int'd cr.xl.N ..._, t"U' of nonnJ.I " J).:'ration' ,\S a pul);c to the flnrc. Thi:. vah·~1~•s..:r Jell cr:a~t..cd o~n. In th~ $ulfobnc Unil, lh< detw:~:~nitct'$ clu t h:~ndlc rdC.un:nc (rorn the 

20 1 ~ 
two CCR~; roullnd y \'Cnll\'1 the fl.vc. Opeinlit;llioon in lhc dcbul:lniLcr;; irl the CCR< h.:!.'~ n:-dt.K,'\1 lite antUunl lltat cheSt· c lc ll~~Mitcrs ha' c been n:quiro:l h) v..:ftt. 
CC'Inden>ittg $))1Ctn in lll i.' Cuu~Unit 10 ln01.: lrr. o"c aJdicioml Ckaobcr 2011 h)·~~rbnn ..-mis~ions and lu\c t~·m """t Md. to lite ~ l i>p ~) \h~m. Thi~ ,o;ys1cm l!:a.o; tJrpp~tltlw: b<:nz ... uc crtt i.,.,.iOII\ dming IIII!"SC' ~' cnl' 10 bckl" I lbs. -----2 2.7 Flar~·Spccilic PlJJmeJ RNuc.:lions 

CRLLC i) cum:nlly in I he ~\'.tlua1ion ~W~L'S u n nwllifllc prt)jccts to rc,fuc.: rhc tWcrufl wa,:,tc ~IS prior to the Jun.: JO. J.OI6 waste 1}1.' lin1it deadline. ·n,c t>\;,fu."t.tions Jist..:od ~low ,,;u he Ctlmpletc by June 30. 20 Jfl; 

• Hcroutc reductifm h)•tlmgL'u l>:Jck lu the tctiC(M r.:nhcr than ~nd il In tl:m:. 
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• Ddn\·.:niOr)' ')sh:m to rnuh: ..:missiuons tu sour fwl during rl:mn .. 'tl oullJl)CS lfl lin1it !luring. 
• Rctuulc C:lSd frum dchcxl.nia-rs in th~ Sulf\)lanc to minirnizc fl:trin~ lhm1 these unit~. 
• Rcmutt ddnwnlory piping from propotnc and butane C:l'w'ems to sour fuel. • lnSUJIJ n.n :tdJiaional stmuJcd ~as cumpn.:~~r en -.:nsun: streams listt.-d obo'c C".m be prcs.,ur .. -d to sour fut!1. 
• JnstoiJ:Jtion o( a tlatc !;aS lt."t:O\' CI)• S)'.Stcm. 

i\1uhiplc projc<:L~ nru bcin~ C\'nlu;ttcJ to minimi?~ hibh w a,,.;;tt: &-1-" pcriOI.Is on ahc Lube 1:1arc. Titc maj'" Oarc pl:m bcin~ ~.:vnh.cl~o--d includes uddin~; :1. llurc gltS reco\'cry s ystem to this fla re fOr pcrioJs \\ lu.:n l.trgc \'U ium~.:s of ~usc.o:o Me being Jc·im·cntorir..-d fr,lm the: unib 

Other projects heins C\':tlu.11\:J include n:rouling 1he n.-ducth>n hydrogen from !he I.PCCR back into the h I Rcnctor :tnd :1dJ ing a new J~·in"cntory .syst~m for the Cumcnc Unit The u•t'CR rcJuction g3$.. which con~isb; mu.s1ly ~,r h) Jrogcn ami light ends oJr of the rc;u;tor, ,.,.·ill s~c nn cstinwrcd totaJ rc.·duction of \'cnt g3S of 700.000 .scfd \Cnl g.1.~ nnd I 00.000 .scfd wuste ~ ·rhis pn1j«t is c.onting.:nt un C\'.11uating the potential tl:tntil!;;C c.aw;c:d by the. :u.ldition of rn(tislllrc to the rc.tctorcmnlyst c;1using more rapid J~tivity of lhc c:U.Oli)St. t\ ll:uc b"aS n.-co\cry sysrcm, \~hich will have exec~~ C3fKICity !'or this gus. c(•uld :tlso climinar.: the uc .. ·tl for this prujcct. 

Jn the Cumcnc unit wh-.:r~ bl:n1.cn.: .. :an c.tu.sc Jl:lrin~ cmis.;;;ions issu«!S. :a dc:in,·cntory .sysh:m i._., being c.Jesig,ncd to condcm.c and knod: nut these cmis.:~ions before they t;ct l(l the O:trc, Tnblc 5 rrcscuts 3 summ:try of planned \\":lSlC G:l.S n.'\!uctions ror tlu: Lube Flurc. 

-
--~ 

Tout v~nt Tout 11o--. Toto~ I Wa.\lr l'roc(.,, Equlpnltfll (;:u ,..,1),.. C:u l'lo~ Hrdut tl(ln Ant r 
l'rOj C'c:U <.: on1 (li t I kin (SCfll) (SC:fll} (SCm) R~p .. lr 

lbl~ !SCFlll 

Cotl)lructirtj; ;2 
Cumrl'l(' Rutaon • • • • ~Ys:l<'ll l lo con•knsc 111!2016 

~itiotul "~ue "'-" 

Alllbur tlnrc S)"\lcm~ t\3'..: tuJ 1\ow imJic:.1tior1 in)l:tlfcd on ~lcct unit br.mch lint:.' to hc1p ,Jclcnninl! potcrui:a1 lcnk~gc..'l: in flnrc hcnllcr t•quipllh:nt. ' l11c int.l il.:atlon usc.-.<~ thermal pru~ in~rallc:d inch.: 1\o.n~ line: 10 dcti.'\:1 incrca.IIOC:S or Jccn:.1~ in rhcnnal acli\·ity in I he: 1inc that could be indic;tti\'\.l of an incn:nsc t•r dct:rcasc in now. "I lie inJicntiou may l>c u~cJ h• sh,m• incn:ase.s in tlow ;u a result uf a relief VJ;I\c or bhtek v.•IVC' lcnking. The '-lua1iry of rhc d:.r:. provided by the Jluw indit:Jtion is stil l being evalu:lh:U by CRLLC T1.:chnkaJ Scr. icc lkpartmcnt 
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2_\ FCC Fl>ro 

2.3. 1 Etluipm..:nt and Ccuurols 

I he FCC fbn.: '"115 ori~::in;tlly in!>tldh:tl in Juuc 1982. ' l11c ori~in.::t l in.:.l:lll::tliun consi:r.h:d ut' u "s imple:." self supportC\1. S.lcnm as,,i~h:lJ, c:lc\':ttc'-l narc ami :m i~nition !'I)':Oicm~ All l'iping (or 1hc center $lc:un .• upper ~ .. ·.,m ring. pilot W'S· ::u\\1 thrC1: i1;tnition tub.!s was indudc.J. 1l1c Slclim SUJlply pitling \\ liS 64 inch .Jiamclcr pipe rttll.'d lbr up to 450 (XHIIltl ~(C:ltn . ' lltc nht'il recent physicul ch:mgc.,.lo the finn: irwoh· .. -J n:pi!Kcment of the flan: tip in Octo~r 1992. by NAO. " ith tJ1t.' NFF-U.C narc tip :tSSCntbly. TI1c tlan.: tip h:t~ u diltmctcr nr 48 inches Mel a lcn~; lh of 12 ft.•..:t, :1s: well :L1" :1. 3-in..:h ccnh:r Sle:tm connection. "h.ich injects !'Iteam into the c~ntcr of the 'cnt g.'U ito''' j~t abo,·c the lluh.lic St'3l to rrc\'cnt th~! ['IC)h::nti~l of back bum in the tip during low ga." now condition[!:. ;\ 6·inch external steam m;mifuld provillc:S sh:nm to th.: upper nonJes which control smok~ t:mi...~ion." and aid in proper c:om~ion. A cop)' uf the fo.tdlily 1'101 plan :-howing the lfw;ation (•f the FCC Fl:ln: is includcJ in Appendix E. 

llte cl!.!o;.:stc:d fl:C Flan.: stacl. «msi.st.~ of 3 7.1 feet ..Sianxtcr lla.rc riser tapering to .ax .. nc-:tr tl1c top with a len&th of 22M ICct. lllc totnl height of the flar..: s tuck a.<:.s\'rnbly i~ 250 r~~t. 

1'hc FCC Fl.tre header f..:cds inw lhc FCC Uuit Flnr\' Orum (2·111-F-1). w hid' i.s :t horizontnl \'1.:~1 ' "ith an intcrn.tl Uiatn.:tcr ol' 12 f~t and leng.th of SO fttt . Th" rcc 1:1:ue hc:kler i~ outlined in the Simplific...-d St•hcm:ui.: indu~.k-d ~-- Fi~;;urc d. Ota: 11nrc h\.'mJer :.y~tc:m fi>r the FCC llarc colkcts ruHI Jc:l iv~r~ vcm gas~s from the FCC Unit (Unit 2·109). Upper G:.s Con IJnil (Unil 2·110). C,fC, Tr<31ins UniiS (Unil5 2·1 U). G:>.-.olinc ·r rc:uin!: Unit (Unii 2-J 1-1). ruuJ the llc.1t Rt.-cuvcC)' Unils (Unit 2- 11 (1}. ti ll$C.S: \\hi<h :~r~ vented fmm th.:sc ah.'ll:'l, either from systc-.n ovcr-prcssuri~~uiosl cau.scJ by a nmlfun..:tion ur. f1ow into the fCC Fl:ur Knockout Orum (:!· 117·F·I) :md ultimately to the flan: tip. '11lC FCC Fl:lro ('OmbuJot~ vent c~s (rom o1ppro~im:udy 3~ relief \':lh'C'~. I pre~sur~ control volvc, .t pump scnls . 3 :\funple ~t:Hjons, I compressor Hnt. 15 block vah·es. I fuel ~ S\'-'-"Cp. a.nd oth.er 110\\"S gcncro~tcd ' i:t mainh:nancc M tum:.h)und. 

t\ SC"rics of monitorinl) instruments indudir1g vcn.t oas. purg~ t;as. anU steam llow 01\!l~rs and a Sicmcru M1\XU~P"' fditi(•n II <iCrrt l> ;tnJ..Iyl'c the inputs to the O:ue hc.:1der prior to the nure til'· 'rllc vent gas now t1.·ading. :along with infomtation rcg:udin~ compcysition rrom the (iC'ffCI>. is u..~d to itigrul th~ slc~ml controll"r IO OOju'l the Jmounl of ~IC:lnt sent tO the flare lip. ;\cljusting I he ::ullOUn\ o f !111.!4111 [IIJOW:-1 lhC llarc 10 opcrJlc with optimal ..:unditiou.s: to l'll \ utc p n tJlCf combusti011 c llicic11tr.:Y (i.e-. greater chnn \>S%). ,\tlditionlllly. n.-cording IIQ,,.~ r.tll!$ and compositions :lllow MPC to C\-aluatc the rutenlial :o;oun:c~ of lluw more accumtely ro Jc\·dt)p str..H~~ic::; li)r climinalinl: or n:ducing vent ~::as flow. 
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The \\'mh: gas \ olumclric und mas) no\\ ralcs C.ln he dchmnim.'tl ror lhc O:tn: sysh:nlS hy us i n~_; J ll ultra~onic llow mch:r nnd (iCII'CD. ·nc vuhuncuic llnw r.&tc of I he \ 'Cnl g.u c:~.n be l.lcri\'"-d by an uhm.100nic llow meter by d.:lt:nnininb the wnt gas \'ciOcil)' :md w;inp. tltc known inner J i;ml<.'lcr of th~ pipe in \\ hich the lluw Oh.:lcr j~ insWIIcd. Tile m3SS now r:lh: of the Wn\ sas <:'311 be tJcrh•t.'\1 by :m ullnt,SOniC fl(lW meter by determining the OlU.'\.S tlow ~tc of the vent g~.; :md 1hc calculntC'd \'cnt b>LS ntl•lcrubtr ''~icht. TI1c GCirCD t~llows for the calculation ofahc \\';ISle g.'lS volumetric :'lmJ m.a..\.5 flvw r::ttcs by Uclcnninin~ th~: composition of the w nt ~.as. lncn :q1ecid within the ' cnl \:}l' (h)Jflll;cn. ox) gen. nitrogen. carbun monoxide ::md c:1rbon dioxiJc} c.;m be cxdmlcd froall th..:: cnkulution.s. Figures 6 and 1 pn.:.:k!rHS 1hc ;1\'Crob.: \\~.L,It g.lS \'Oiumctric. llt)W and ma.~ llow r.lh:s for 1hc FCC Fbrc w;u dclcnnincd for lhc J65·d:ay JX'tiod hclw-..o.cn July I. .2013 und June 30. 20 1-1. 

Duriug the a' ~rasing lk:riod. tunl:m1tmJ..;; in lhc FCC .md the:: Upper Ga." Con. Unil occurred conlribuling to higher O:trc nows during Slat'Hip :tnd shutdown of the~ unilS.. r roccdurcs ;.md projt.'CI.S an: being. ~\·ah..s;ttC\J lo hdp limit du.: \\~11.' ga.s ~..: nt l(l lhC llarc during these a:vcnts. Since 2009, the FCC 1-'J;ara: ha' jaL'il had thc:i>c: unjt tum:1round pi.1Jt11Cd. 

FiJ::urt 6: FCC Flue \V:ott G~!o Volumrlric Flnw lblc (JO Ouy llollin:! ,\\'erngr) 
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rnc- b:t.•;.cload "·l:~l(' g.:l.o; now r:lte can f'IC lklcnnincll rClr 1h1.' IT:m: sy~ICIHS hy utili~iu~ :IJI uhra.·~t:mic tlow rnc.:h.:r anti ocrrcD. The tlO\\.' meter i~ C.lplhh: of c:.lcubtin~; the \>OIWnt:lriC: flO\\.' r.UC or the '\Cnl l;:l.S b)' delcmlining the '\'C:01 t;:l..~ ..-clocity :mJ using the: knOWII inner ~,lillmclcr of the pipe: in which I he now mcl..:r i:o inslullcd. 'J'hc GC/ rco allows for the ~.:u lculation of the:: w.L.,h: P.' \ 'Oiumctric llow C'3tt hy dcll:nnining th~ ..:•,mpo,ition of the .. cnt gou. ln~.:n )pl.""Cics wi1hin 1he ... cnt gu.." (hrJrugcn. <.•xy&cu, ni1mgcn. c:ubon monoxide and i:~ubon dioxiJ..:) can he cxclmk·d rron~ the c.:tl<.:ululiou.s. 'llu.:: "'-tl.l\tc gM flow rate rcfil-cts unly lht: VOC conl~nl of th\: ovc-r.dl vent ~ compo~ition. The ~ ... Cr:1£,i: bascloaJ \\":L\11: ga.~ dow r.Jtc for I he FCC Fl:trc wns Jctcmtincd ltl be -107.349 scfd and the 11\'crngL' U.ascloatl n nt c:'-" flow r.Jlc \\ ~L" dctcnnincd tube 'l.l7.5f>J scfJ fur lhc lime b.:'"""" July I. 2012 through Jun< JO. 201 J . 

'I he ll1llowing tlays Jm;a wa.'-\ t..·xcludcd tio1n thl.' t'l.lSCioaU c:alcululions Juc to 1.'\t:OC.S ,a"SSCi.•lcd \\illt Sl311·up. shuh.So\\n. and malfunction: 

• 117nOI•' Extreme Cold W«:alhcr Event 
• 11171201 ~ fCC Stan tlp 



\\',blc- G;u \tuumi.hl!IM l'l.an l\lo.Jr.lthun r·~ttol._.,,m (.'omr;any I P !:~~bw~Rcfln~in~~~· ~l~l~Cc_ ______________________________________________ _____ 
• 5/ l..J/2014 - 5/ t6120 1·1 Wc:1 (i3.5 Comrrc~-.or ,.hut Jo,,n • 6110/21114 MIJ/20 14 Rdin\!ry Wide Pc:m~r Uuug~ • 6115!201 ~ lligh flflw due tu 10\\' C(lntbu. .. tion LOu c net hc;llin~ v.:tlu~: ful~ rt..•:::adings 2.4.4 ldcmifk nliOn orcon.slitucnl Ga. .. ..:s 

Under nonnal rdincry opcr-.:tting. conditions. &~ \cn1od to the O:l~ from 1hc \':triou.s 
rdincry unit..'\ h:m: !l typicnl compo..;itiun. This gns composition \ 'tlfi\!S bctw~·n nnr~."S due­to the difl~rence in lhc func1ions ,,f 1h.: units cJch llarc services. Gas composilion is 
tfch:nuinctf throu.,;.h the: lL"C of 3 Q('f fCIJ. This :l\ "Cr.tl_;C r:omposi1i011 ran \'.lr)' during Oarint;; incidents rcl:ah:d 1u sLuJ'lup, shuh.fuwn .. m:tintC11.111C:c nnd tum:u-ound :J4.':1h i1ic~ . as \\ell us cmcra;cncy llarins ~itu.,tio ll'~. T:tble G lisLS l)'pi~ll h.aSI.!Ioad dt..:-mical constituents 
for lhc FCC Flare. 

Q nnlllOnt·nl ,\\'er<.agt J\lo!t •;. 
ll~dm~'fl 12.7 -- -0~\.\ ).!.CO O.IS Nitroi!cn 15.0 
~h:th;)nc- JSA Cncbon ~1\)IWl\.idc O.JS C:uhon Oiiixidc - 0. 7·1 l.!llunc 13.0 - - 17.0--l:lh .. ·kllC 

Ac..:h •lcnc J.x•to· 
~.c 1.1 

Prupyknc 2.8 -i·Uuunc ___ !!,79 --O·UU-L111C 0.11 i •UUIC'IW, l luh: nc· l 0.17 c;;;;.o~n~:t_ 0,07 -..:i.s-Butc:l\<:·2 0,().1 -I.J. fluLldicnc S.O' IO 
i·I"CilW'I('I 0.56 l h tlroscn :s.Jtit.k s_s •w·, 

2.3.5 Wnslc Gas Mopping 

Wnst-.: ga." mapping of the FCC F1.src ''as conductcJ ou D~.·..:cmhcr 16-17, 2fi ll through 
the usc or isotropic tmcini;.. Tro1ccn:o 1Jiag1K1stics \\,\Son site to conduct :1 !low ~Hrdy by 
injec·ting 3 !o'lliWblc mdiolmccr into tht.' O:lt\! sy:~tem :tnd monitoring the! ruowrncru of the: lrnccr usin~ radiation det~."<tor.. moumcd extcm~1lly (In the pipe. fl1c ll:na pro\·idN by th~ Traccn:o f)iJ~JlOSiics study :tJiow~.xt lOr 0.-w: velocity :md ,·olumclric now mh.'S IO he dctcnninc:~.l. as wcll.:•s the idcntific:uiou ofJHS."C..'i: nJlcl k .als irun the ll.tn: S) sh:ms. 
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11lt m::tp providi!'d in ,\ppcndi\ E in..tir.Jh.'S the w:u11! ~as llo" 'lli ft,r ahe FCC 1·1nre. Flo\\ :i for .:ach proc4!ss unit brunch line \\ere ..:stim:&tcJ using the fullo'' ing hi.:mrchy ~U on all!; b.::>t d31;, a\:tilahle. 

I. Tr.l.Ccrro O:un. Not all lb.rc hc01dcrs h:.d :wnilahlc laJl'i for TrnCI.:rco inj'--cl ion.'\ w oc-cur, however this data wa$ dct.:rmincd lu b.: I he bcM 3\';lilable 'lala fnr Str<;:,ms \\hccc it \\"35 tw.ail:shlc: . 
., Tn~ccn.:H D.11n t!istributcd 1t1 pcU\:css units l.ascd on unil component counts· If l'mccn;o dnln ,,_.s .'1\lJil.abJc for,, hcatlcr th.&L h:11J rnullipJc process unils tied into it, the Trm:ert:Q Umu w:1."' llow \\ ;1.'\ dividc..'\1 ntnong.'l tho,;:;c process unils b.asOO ''" co1nponent counts • 
.l. Ma:..:imum known llow IO:uu a l::sq;~ \'c,:nt g.u conuibutor· I ( n control \'ltlvc a~sodt'Ut..-d with 11 process unit had ;1 now meter :tssod:ucll with the \ ':l h 'c, d1c ma.ximum llow r.ste as.<OciatcU ''ith thi!li now meter wa:~ used. ·1. How indication.-;- Flow indic:ttMS. which were brought un line for multiple unit hc:tders in 2013 an: ~ to indir.:ah! incrc.tSCs in 11ow. Enginl'crint cstim:ucs ba.o;;cd on now indicotiun ehungL"s nm.l the lu::1dcr diameter were liSCO if !lvaibhlc. S. Al'-12 COil'IJXmcnl unconu~>llcd 1c:..'ll. rnt<$· If none of the ubovc d:ttn '''.tS :l\'ail:•blc, llow mtc:s w.:rc c.l ctcrmin~d u.sin~ AP-42 leak rates (or components in lij;ht liquid nnd l),!lS ~rvic.:~. S:unp1c Sl:ltion leak r.~h:S. relief waive f~.·ak rules In .atmosphcn:. pump ~ol k .tk r.':lh:~ . t:ompres.sor s-:.sJ leak t:llt:> • .mJ op.:_u c:OOC'd line leak r.lt~ (u~ for ~tim.:uing block v:akc crnis.,iuns) were lL'ie'J , 

It i-t of not~ th:u flows that ~ b.L"'C'd uff of the Tr..tcc:rcn s tudy nrc ouly ;a ~nupshot in time, nJllJ that it iS possible ror the !loW'\ tO ch~&nge Jt!pcnJin~ 1m pC'I-.c'CS.~ unil C\"COI$. 
2.3.6 ll islOric Emission RccJucti<lii.S 

Provided hclow is ;1 Ji:..tint; of pr\!wnti,·e wcruurc:s t:t,mplctcd ewer the pa.U S )cars. nu:sc n.-..Juctions rcpf\."S{"nt a sO<'k.l f.1i lh cffi•n by MI'C hi n:clucc Jl:lring prior IU the requirements of the Cl) . When.· po:biblc. nn o timatc of the n.-duction is ('lfO\•idC'd. Sub<.cquC'nt upd.:t.tc::li hJ this docum .. ·nt will Ji:-.t all prcviow:ly complet.;.-d or imph:nlCnh:d net ions conduClt!c.l prior IU the n"\'i.sion d:UI.'. 

Table 7: FCC f'l :arc lteduclinn.J l'rt-\'iously Ruli"zt'd 
~~------~-----------------~------------, 

Yc:•r l n'it::&llc.·tl 
or 

Jmuftm~Ditd 

20 1~ 

'-----L 

J>cscriplion 

fuel g:u. putj:,c from FCC Fu~,.~ Orum (2·116·f·l·l) ~':l.~t ""'ui~ ~ith c-hx tronil.: 
mt:!l.~uri••R d.;\'iCc fur IIC-.:ur:IIC llow 

H1.·:asnn for ltc\lucrion 

W<b1c G:t.'~> C:.kul:uion 
Rt!dUC1iun 

----!!""!!:":!! .. '"~' - - ---L----- ---
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2.3.7 F1an:-Srx.••dfic l'hmncd lkductions 

The refinery is in the rroccs.' of C\;dUltint; lh~ in:.ta.ll.ation of II pipin~:; S)':..lcm to hdp clcv01tc the load on the llan: tlurin ~:; jll:umctl uuit out:tgc.s. ' l1 1~.: cv:~ luation of these pJans will be comph:tc by Jun~ JO. 2016. 

All four tlurc sy!-tcnts h:wc lmJ flow inJic:atiun irut.alkd on ~ltt't unit br.tnch lint."S 10 hc:lp Jctcnninc: put~nti:t.JicJ.S..31)CS in ll.arc hl'.tdcr CljUipml'llt. n 1c indiC~ilion ll!ICS a thermal probe imtnllcll in the lbre li 11c It) dcl""\!t incn:.ascs M dccr~:cocs in thi:nn;ll ;.1Cti\'ily in the lim: th.:tl could b-: indic.:uh:c of ''" irh:rcas.: or decn:.uc in llow. ll1c im.Jfc;,tion m:t)' be USI..--d 10 ~how incrc-:k:)CS in flow as :J rc~uh o( ll H..'licfvaiW or hlnck \' lJI \'C leaking. l'hc quill it)' of the c.I.JlO pro\'h.k-d by the llo\\' inllicution is stilt being cv:tiU3h:d byl"RLU. T «hnic.1.l Scr.;cc DcpJnmc111. 



\\o'a,te Cj;t\ MtnimiJ'.llll\lft P1:m 
t\ l~thun Petroleum ('1.1411J';II\)' l.P 
Calktbburp lkli11in~ Ll.C 

2.4 ,\lky ~hr< 

2.4.1 G4uipm~nt nnd Comrol-. 

CRI.LC'> t\lk)'la1ioo Uni1 l'lan.: (t\lk)' H>re) was in<1alk'<l in Fcbru>l)' 1979 and t.•quippcU with ~~ John Zink th.'~ i~n tip. '11u: original in:-;t:tll:tlion CCHLCi ist~d of nn clC\'nh:d . 
. 'ilC:!.lll·a),)iStcd, narc. rmd ;m iGnition S)'!~lcm. All ripin~ lOr th~ U('l~r !ltc~m ring, pilot &-1S. an~~.llhn:c ignition 1Ubc5 W3 .. 1 irn.:IUI.kd. ll1e ~h: .. un supply 1»rin~; is 6-inch diameter pi~ mtcd for up to ·l50 p!oig ~cam.. rh~ most h.'\.·cn1 physkttl dtan~;;cs to the ll.i.rc: invoiYc,l rcploccmcnt of the llnrc- tip in to.·lnrch 1<JX9. hy John /'.ink. with the STf-S -36 
Ib n: tiJ) a."'~cmbly. 

1 hi! dc\':ltcd A1ky Fbre ~1:1ck 001\.Si.:c-ts of 3 6-ft.."CI (!iamctL"r IO\\C'f ~t:tck. :1 4-(C"ct diameter 
middle :-Utt.:k, and ll 3-fcct di:uncu.·r upper st~ck ami IJ:trc tip risl·r with :l l ..:n~lh of 231': li:ct. ·1 he tot:11 hcit;IH t)r the Ibn: .)l::ltk :l.IIS..:mbly is 250 feet anJ. 7 irn.:h~i.s. nnd is :sdf­:-upporh.-d. 

The STF·S-36 Oar..: tip assemhly wn.<: installed in ~larch 1989 by John Zink. Th~.: nnn: tiJ, has !I diumeter ur 36 inches. It inclut.f\!.ot n 6·inch urpcr Stl.'am m.lnil\)lt.f connccci,lO, 
ioduJing :tn upper Sh:am rint. )lc:tm ri~rs. and ste;;un spKicr tips. 111e 6-inch steam riser :oplits into 39 steam jets. t\h.o included i!i :t 2-inch pilot gas 111:mifold connection \\ilh lhr'-'c 1· inch pilot and ignition l,.l:lS connccliilns. 

lll:c t\lky Fbre hcadc:r tC\."Us into the Alky 1(0 Drum (2· 11·F·lJ). "hich i.) a horil'.onl:.l \"e$'S('I \\ilh a.n intC"ml.l diameter of 12 (~o.'\:t, and :a l.mtocnHo-tangcnt fcn~th of .J.t feel. t\dditinn;tl knockout Jrums include dtc I lot Ulowlluwn Drum (2·11-F- 1 X). which feed" 
intn the Alky KO l)nml nnt.f is~ ltori~ontul '..:~I that ha.s an itllt,:rnnl t.fi:unch:r o f 12 t'Cct 
and a 1.on~:cn1-1o-1an~:cnt koj;1h of 56 1<.:1 300" """ond Fl:uc KO Drum (2-II·F-ll•) dov~ns:tn:;un of the Alky 1:bn: KO Drum. \\hid1 i> a \"c.nic~J \c,.•:-;scl v.ith :m inh:nMI t.liamcttr o f..; f~o."i: l untl a tangent to tangent k ngth of S feel. 

Th~ Alky Flare hc:Wcr is outlined in lhc Sin1plil'icd Schcm~tk included in :lU:tchmcnt f . The Oarc hcad\'r .sy)1Cnl for the A1k)• H:uc collects and ddi\"':r'> n:nt gJ.SCS frvm the t\1ky Unit S:.tur.sh: Gas Uni1. pore ions of the l.lm'C"r Ga." C"nccntnllion Unit~ f/J Cnsdc Unit, 
Ulcndcr, ond SC\'\!t:ll LPG sphc:n.~. (irLS-cs lh:ll :1n: w ntL'tl from chc~c ttrcas. either from system U\'Cr·pn:NiUril'..ltion cau.s...'tl by rna_H'um.:lion or uny other n:.tSOn.. flow into v:uitiU!~­knock out \!rums... Most of the flare ~trC"ams 11nw din.~tly tn the t\IL)• KO Dn.nn: hO\\evcr. the #J Cn1tlc Unit fin .. t llows into the- I lot 1\lm\'down l>ncm (2· l i·F-1 8) aud then to tht: ;\lky KO Drum ant.f the Jllcnd<r header i~ do\\'O$Wam (If the Alky KO Urum so liqui~ from this Mrc-am lluw into a KO Drum "00 Me then R"routed t,.-tek to the ,\lky KO Drum and thc:n ultim:ncly to ahc llarc tip. IJrior to 1hc Alky KO Drum. t.my flared .1tn:nm:. in 1lu: 1\l~y th;1t rn:ly ~ontain h)'tlroHuoric :tcid nr.:o lirst ncutmlizcd with pota. ... s iwn hytfro:<itk c~tu.s tic in rhc udd rdicr ncutrnlill.'r. The 1\ lky Flnr...: comhuscs v.,:ut 

);a$4..""$ from appro.dmrudy l ·l~ tdicf \'alw4:, IJ :-amplt..•.:ol!llions. •)J block \'.Jl\'t:$.. 20 pumJ'I seal$, ·1 control \.Jhl.':o. S JXIr.;Q (4 nilro~cn. I fuel g:ts). and I comprcs~r ~1. nlung with other llows );t.:ncr.ucJ via rnaintcnaucc or turnart,und events. 



W.uu Goa\ Mjnimin.t;un 11L.ln 
~br.~lhon Pctrulcun' Comp.:my LP 
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1\ scrh.:!\ o f munitoring, ins trum..:nts indudiug vent gas. rurt:c g~L,. n.nd slc..'lm llow mt:lC'fS 3nd a Sicm~ns M1\XUf\f''4 l~ition II GCffCI> nnaly;c the inplHS 1t1 lhc Jlnrc h..:adcr rrior IQ llu.: llW\." liJl. 11tc vent WJ-'i llow t~1ding. ulon~ \\;lh il\fonnatim1 n:g3nling, compo:Sitit;m fmm the GCff(.'J), is us-."ll to ~i~n.:tl the ~l\.':1111 Cllntroll~o·r to rtdjust the ~liUOUill Of SICOm SCII1 to the Ourc tip. 1\djU:\ting llu.: UlllOunt of ~tcnm allows the llarc to opcr:uc ,,;th nptimal conditionlto cnwn: 1,rupcr combtt.>;tion dlidcncy (i.e. ~realer than 9S%). Addition:tlly. rccordin~ llow r~ucs :md C(IIU(Xl'i i t ioat~ ullow MPC to cvnlu.:uc the: pmcnti.ll sour~.:cs of now more accur.stcly 3Jld dcwlop Mratcgii.!S for eliminating or n:du~ing vent gas flow. 

2.4.1: WrLStc (ins Voluntctric nm.l ~ 1nss Flow ltntcs 

Th~ \\<l.>lc ga.s \'uhunr:tric ond mtl).S tl(tw mh.:.s c~an be t.lctcnnincd for the O:trc ~yst.:m-. by U-~ing an ultr.L.;Qnic llow mct~r nod GC/rco. I he ,·olumcuic ilo\\ r.uc of th~ \'cnt s:t-' C3Jl be dcrh·cd by :10 ullr.u;onic ilow m.:lt r by dctcl'lniniu~ the vent g:L.~ vc lo..:ity ruHJ U-'ing the knO\\·n inner tli:tmctc:r of the pi~ in which the 11ow rnc:tcr j, irutalltJ.. The JOUSS I}QW r:.\IC O(thc \COl gn$ C,ln be dt:ri\ Cd b)' llJI uJII~SQniC JloW lllCICr by tJciCfrUining the rlmS .. 'i 11ow rate of thl! ,·c:nt gas nnd the calcul:u..:J , ·cnl g.'lS llhll~ulur ''dght. The (jC/rCI> allows for the caJcu!Jtion of du: W::l.)tC ~:15 volumetric :111J m3SS flow r.:ttCS by llctcrruining th.;: compo~ition of th..: vent ~;::...(. Inert ssxocics " ithin the ,·em gas (i.e .. h)drogcn. fiX)'gc:n, nillt)scn. c:ubon monoxide ~and c;:u-bon llioxhlc) c::an be csdudl.'d frllm tJle cnlculatit.)ns. l ~i~ucl.!$ 8 and 9 SilO\\.' the :m ;:ral)C wa.;tc ~~ volumcuic flow UJ'kl mass lluw nates for lhC 1\lky Flare was de1l·mlinc"d for the ;\(1$-d:.y pcrifKI behwcn July I, 2013 ttnd June 30, 20 I ·L 

l)urino the ;wt:mging. pcriOO. tumamund,.; in ll1c Alky o.rul the Lower Ga.~ Con Units tlCCurrcd c~o)ntributing to high..:r ll.ar~ llO\\.S ~wins stan·up nnd. ~hutdown of 1hcsc units. l'roc""<Jures ;md proj<."CIS arc being cv:1luat~.:d to help limit the wa~tc gas sent to tJ1c llarc ..Juring thc~c C\'cnts.. Sin\!~: 200?. abc FC<; 1:1an:: ha~ h3d the 1\lky Unil invoh<.-d in three (l) planned lumamund.~ nntl one ( I) #J Crullc!Vnc Unit planncd tunuuound. 

l'.tgc JH 
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fi::,urc S: t\lky folan: \Vastr (;:~s Vulumt'lric Flon lblf' (30 Oay ltollin~ A\'cr:.e,~:) 
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2 ,J ,l U.sscltKld Wa5tt fias ami Vent Ci:1S t-lvw Hates 

'l11c OO.<.cload \\"'.l)IC gas 1\i)w r.llc (',U1 be Jc.tcnninetl for the lbrc S):..ICOI$ by ulil i7.ing an ultnL~nic llow m~l\:r nnd (iC/ rCO. 'l he llow mctl:'l' is c:~p;:a.hlc of cah:ul:nin~ the \'Oiomctric llow r.1tc of the 'cnt ga..; by ddcnnining the \'cnt ~;:1s velocity ~nd us ing the knO\\n inner J inmctcr of lht: pipe in "·hich the t1ow meter b irutnllcd. The GC/ fCD allOW'S fOr the C3Jcul3tiun uf lhc W:l.'iiC b:tS \'O)umctric flow nll~ by dCICnninint:; the COIHjlO~itil'm of the \'cnt gas. lncn :.pcci~.'S within the'"'"' J;J.) (i.t.' .. h)drogcn. OX)I)Cn. nitro~;C"n, c:u-bon munoxidc rmd carbon dit)Xidc) c<~n he excluded from lhc culcuhJtions. The waste J}'l.~ now rnh: n:ll«L<i. onl)' aru: V()(" cocuent uf 1h~ o\cr.tll ' '"'"' gJ.S composi1ion. 11tc ~1\'Cfii~C hasciCI;td wa~1c ~:Js llow mtc lOr the 1\lky Flun; was Jdcmtincd co be 3S2AS7 )CiiJ and ·~ ;1\tr.tgc: ba..o:.cto:td W111 g:::t•· now rnt~ WJ,$ Jctcnnin~d to he 1,-167.3(,0 sdi:J for the time bclwc,·n July I, 20 13 throu~h June 30. 20l4. 
lltc followin~ dr~ys doln wns c-:-:cludcJ fwm the b.l$du.a<.l <nkull•tion:t due to t.:' ""u a$Sodau:d "ith Slltn·up. ) ltuldO\\n, ruu.l m:.lfunctiun: 

• 9/ I?1201J llydrog bknkrvoh·q•sx-n .:nu.'>C<I lligh II,~ in ~ning 10 Alky Flar< • ?121/20 13 I lydmu unit shuuJown 

l'ugc J2 



W.:t~ll.! Ci:..~ Minimi~ation Plln 
M.lr.llhvn l'ctsl'llnm Com(Un) Ll' 
C:ttl¢ll~tt Rc lt"ing.. l.l.C 

• ?f23f2013 Slr.mdc\.1 G::t~ comprc::osor shullhmn 
• 10/ 1·112013 l)cpn>r nnizcr shur..Jm,•n 
• lfl/20l-l Eslr~mc: Cotd \\'catbi!'r Enm 
• 4/ 171201·' L>cpropani1.c-r up~ct a1uS\.'tl ~01 Exc .... ctlcnc~ 
• Gil 012014 - 6/IJ/2014 Kdincry-Wide l'o"cr OuiOL-c 

2.4...1 ldcHiilk::lliun ofClJnstitucnt Gases 

t:nd~,·r nonnal, rdin'-'l)' OJl'!mtin~ cnnditions. J::,.ns.::s \ CiliCU to the lltuc from various refinery uniL~ ha\'1..' u typical chemical comPQsition. Thii gns composi1ion \ tlrics bt.!twcrn flat\.'::,.. due 10 tbc diO"cu:nce in lhc- (unctions <'f the unil~ c~tch Jl1m: scrvh.:cs. (ins compt>sition is tktcrmincJ 1hrou6-h I he usc o f n (jCff'CJ>. This ave rug~.! C0111)X)Sition can vary during llarin):; incidents rd.1h:d 10 ~.lrtup, shutdown. 1n.lintcn..1ncc and lufTW'()Ond :lcth•itics. as well n,.; c1ncrgcncy Oaring siHLalions. Tabll! 8 presents 1ypical gas composition:tl for the AJky Fllrc, 

Com"onrnc ,-\nr.agc Mole a;., 
l l\'tlr\)~en IS.S 
o.,~ .. "_C!!....__ 0.6 
Nitr('lt,;,tn ns 
Methane J6.6 

~hon M·~ 0.02 
C.:ubon l)iuxidc 0.2 

EJh.!Lfl4.' 6.2 
Eth.,knc= l . l 
Act:l~· l~·nc: 7 .9. 10:'1 
rw.- S.7 

Promh:nc 0.~-
i-Uut:uu: 3.3 
n-RutO\ne 1.1 

i·Uutcn\:, Huh:ne·l 0.1 
cru.ns·flutcne-:!: --o.09 

ci<O·Outcnc·2 0.0(, 
1.3-HutaJicnc 7.) ' 10' 

i·rcn\:uM: t 1.41 . 
IIHJro2c11 Sultillc 

7.1 '1 0 

2.-l.S W:as1c Gu.s Mnppint;. 

\Va.•.h: gas n~:tpping fllr the Alky fol~rc ~Jdc:r \\'3.( conducted on Scpecmber 20-22. 201 I thrL'luW11hc usc of io;olropic tmcin~. Truc-.:n:o IJint;nostks was on s ite hl comluct " now .study by i1ticcting a :;:uilnblc rodiotro~-:r into the tlan: S) 'Sicm a11U moniluring the ll1Q\cm~nt of the U:Jcc.r using rJdi:Jt1on J..:tootors mounh."Xf cxtl.!maiJy on the pipe \\urk. ·n1c tJ.1lz1 pnwidl.'d hy thl! Trac~·rco Oiul::onosti..:s Mudy allowed for flow velocity :md 
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vnlunh.:tric tknv rate:> to he d..:h:rmin..:J. us wdl n .. 'i the idcnlitic..,lion uf lo~:s :.nd leaks to the narc syslcms. 

·n~ map pro\•idc."tt in ;\pP'--'fklix F i00k.Jt.:.> 1hc waste g.lS no"~ for the 1\lky H:uc. J. luws (ur e-ach pro..:css uuit bmnch line wcr~ cslinuucJ ll'iin); the fo llowing hicr:\r"th)' based on the- best d:ua t:l\'-:lilab!e~ 

I. Tr.u;crto D:u;~~ N01 ;~II tbrr: h~.tdcr.c hatJ n\•:til:abtc elf'S for Tr.1ecrco injec1ions to occur. hoWC\'Cr this d:11:1 wa~ dch.'J'mincJ tn be the b<.•sl a\'ui lahlc d!!Ut For stn.::tms \\'here it w ::Lt av-;,jl3bJc. 
2. fr.:tccrco 0 :1ta di,lributed to process units JxL.;cd un uuil componcut courus- If Tr.:~c.:crco duta \\'US available for a lu:~dcr thJt h;~ mulliplc ru·oc..:» uniL"' tiL·d intu it, the Tr.:tc.cn:o d:nn wa.;; now ,,,,s JiviJcd tlmong:,~ tho:'ic procc>s units b::t."cd on COnli)(IOClll COW'IC~. 
3. Maximum knO\\ll n •• w fmtn a hug~ \'COl ~us CCllllribuhJr· If a control \':tlvc fL<\.SQCirttcd with u pr..x..:.'\.S unit had u flow m~tl!"r ru.u.ciutcd ,.,;,h the \':tl\'~. the ma.'Ximum now mtc :a_,,od-all.·d wi1h this llow meter \\,1$ us..:~l . .t. r=low indictlliOn$<- Fluw i nt.licato~. which were: brmJJ;ht un line for multiple unil h~ad,·N in 201) urc uf;CU to indictnc incrca.~~o.'S in llow. Engin-:cring cstim:ttcs b:1."cJ on I low iruJic.mi()n changes umlthc h~1il.lcr diaml.!tcr \\C.n: u.<ed if ~\'nil~blc. 5. AP-42 componcnl uncontrolled le.1k ralc:s· If none of the ubove d:ua wa.-: :mail:thlc, flow ntlcs were c.ktcrmincd ll)ing Al'-42 l~ak rat.::$ for componcnl'> in light liquid and ~ services. Sarnrte station leak r:ues. rdicf v:th•c lc:tk rnlcs to atmosphere. pump scal lcnk rt•tct'. ~.·umrrc.'-'IOr seal leak rates. and upcn cndt'd line le-ak mtc-s (u~'\.1 for cslim.:ning hloc;l \"::IW cmiSJ>ions) ,.,·ere used. 

h is of' note th:u lluws th.1l an: ba.'4-d oil' of the Troccrro ~md~· nrc only a :..napshot in time. and th:u it is possible for 1h.: llows tu ch..:m~c clqx.·ndin~ on process unit c\'Cilb. 
2.-t6 llis1oric Emissron Rcducliono; 

Provided in Table: 9 lxlnw i:. ·'listing of prc\·cnti\·c mc~urcs C(ltnp!ctcd fur 1hc Alky I· lrtrc ov~:r the pn. .. 1 5 )'I! Ill'S. lhcsc rl"t!Ut.:lion.'\ repCl".SC:Ol 3 bootl railh dlOrt b)' Ml'C IO n.-dtll:c llaring prior to the requirements o( the {."f), Where flOl!o~ihle, an estim:uc uf lhc 1\:duclinn is provided. Subsequent upJ.tiiCS (H this doc-ument \\ill l i~ t all rrcvio~ty tornrlctN m impkmenli:J :.~ctions conJU~:II.'I(] prior to the- revision tt:ltc. 

tailed 

l)hc:riptiorr ll<'n$nn (or ltt:d uctiou C'll lt t.l 

20 1 
f.'ud sas pln.;c from SliUih r\r~:a fud di'UI!I 

W a'tle (i.:IJ CakuL'Uioo 2 "'" cquif'CX'd with dectronic m(>.:L..uring 
Kcducticm Je\' IC.c for .1ccurnt..: !low lllt';L\Ur<.'m t nl -
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~luhipl..:: project.~ arc hdn~ cv.1lu~U<."tl for the ,\ IJ...y Flute 14,r usc during cquirmcnt IU~Iintcn:Lncc. All uf these rroj~..~ts 3f&: ~till in \h.: e\3hution :-.1n~c :tnd h .. l\ c Jll}l yet been fln;lli;.cJ. 

CI~LLC is currently wod.:ins ou dC\'\!Iuping a plan to h;m.Jic W:L.'ih: ~during u pl:t.nncd shut..JO\\n of ~.'quipcncnt on the ,\tky Flare. CRLLC is cv<~1u:a1ing th~ ru.lditiun of :t flare g;L~ rcc,wcry sy.o;tcm fUr rhc t\lky Finn.: rh.:u \\OUic.l be ulililt..'d OlO:!>dy durin~; unil s.hutdo\\ns. ·rhi~ C."ln he c.lune hy dthcr building a ~p.:~r::Hc <.:ornprcss:or :-.ysh.'m or tyint; into the p<ttcntiJtl comprc~r ut th~ NNA Fllre th.:u ls abo b.:-ing cv.lluah.'\1. I( this i:\ not done. then C'Rli.C \\ill info.W11 11 piJ>inJ; sy:.;tcm to direct the gn..~;cs lfl tht: StrandcJ (i:ts c .. mprcssor (2-JO·GC-10). 

CRLJ .C is cvrtluatin~ :klditiurul :-.)~.:ms tO handle l:.~ when the: l)cbulmti,.c-r 'I"O\\t't .111U J lol Oil 1-h:Hicr~ either tualfunt til)ll or require maintenance:. ·nH::sc g.'\SCS have hiscorlc:tlly &:,OOC 10 lhc tl:u~. and c-annol be s.:nl to :o.tomgc bt;."C;IUSI..' of lhc; polcnti:!J 10 haVC" II F ncid nss~i:u.:d with thdr db.chatJiC. 

1\ll JOur nnr~ systt:ms h:1vc h:Ld Jluw imlication install.:d on sclt.....:t unil brnnch lillC'S tn help dctcnninc: polentbllc.lk:1t;c.."" in rl:-~rc hc:.dcr cquipmt:nt. l l 1c imlic:uiun uses u lht:rmal probe in~ I ailed in the llan: line to \1~1«1 incr~ or dccr.....-,scs in thc:nnaJ nctivity in the lmc: th.at could be indic:tti\'C of :1n increase or dt:\:r.:a."c in How. Th~: indicmion m.:ty be u.scJ to :-.how incrc:.asc~ in flO\\ 35 a r~h of a rdil.'f vahc or htoc:Jr.. vnl\'e lc;,king. ll1c quality 4•fthl.' dal.& pnwidcd by lhc 11ow incJic:ltion is s lilt bdng cvnlu31cd by CRLLC 'J'cchnical Service DcJXUlmcm. 



W3')tc liu ~htimuatM!n t'bn 
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J.U l~clincry-Widc Flaring Prevention Measures 
.l. I Atlminis tr:uh·c l'olirit·s :uuJ l'rucetfur~.·, 

h is dtc poliC-y or rvtPC to assun: tlu t pr~C$5 \'(OlS nrc dc,:.igncU to !'o('nd \c;nl g:'\SC'S to :t n:-fint:ry !hue 10 SJ(cly h um \ 'COl t;,n."c..~ and reduce the potcnti:al lt~r C~Jl losion. fin:. or uthcr safely lw .:m.i. f lurcs arc to be: 054.-d only to lhc cxtcm thJt they a re rcquin:d tn JlfOtect \\Qrkcrs anti the nearby l''.•mmunity and to ( nsun: reliable operation of process l"quipment. such as t.furing stnrtur . shuh.lo,~n. nl:&lfunclion. :tndlor major mnintcn:.mcc. 1\ll nthcr llnrinJ; is not pc;nniucd PI'' thls poli9•. 
As J'Klt1 (If the WGMP :1c tivi tic.ot. root t:J.USC an:ti)SCS mmt ~conducted for c:1ch Oaring incident with ::1 \\':l5h: J;:l.~ n ow rate Of IWCf 500.(}()0 SCfd. \'QC .:miS...'i ivn of SfC3( Cf th.Jn 500 J>'-"'I UOQ,. andlor ~ulfur dio'(idt: (SO:-) c-mi:o:os:ion of t:;r~tcr than or I.'~ (U::II to SOO pounc.Js. ·n1c mot cmL'>C an:tlyscs (RCA) should i<knlify ah..,· IOIIowin~ infommlion: 

• D all.' and cinu: of1hc Jl;trint:; intid..:nt: • Vol ume o f \\,,Stc t;a.~: 
• Estim:uc o f I he qu:l.ntily of VOC;; and SO: \~ith calcul:ttit)OS; • Stci>S r:,k..:nrct dimin::~tc the ~ourcc: 
• Cau.•..c(s) ofahc inddc:nt: :md 
• Currccli \'\! 1111.'~1\!S p.rtt~-d to pt~\COIIhe incident rmm recurring. 

·1 hi.$ o_m.:tl y~i..,. ruu.'t be in..:orpont~;.-d inh• the planned n'ductions Ji~u$SC'd in 1hi llo rcpon :1nd reponed 10 the IISEilA within 45 duys followin.: 1hc incitknt Typical r.:..:Omll1c;"nd.uions for pre .. ·cnli\·c mc::t'''.u~s include rt:vision.~ 10 lll!lintcn.l!KC sdu:dulc:; or prtu:tkcs. rc\'i~ion!' h• opcrationaJ prOC(.~urcs... dtang~ 10 pmce:..--s equiJ>mcnt configur.~tioo or l)"J''C', and/or r~vi,o, ions 10 projCi.':l plannin~ proccssc.~. SC\.' ''l'rcntlix G ft~r the prl'X:(-durc f\U'C will follt)W lOr th.:sc inW.!IIiJ;.ltions. 
J.2 f larC'S ltemcH1rtl rroru Stn itt 

' ' " rc-.tuif\"U by paro.};rnph 29 of the (.:(tJUCn1 IX-"Crcc. CH I..LC rcnhl\'Cd the Pirt h Finn.: ( I· 1·1·FS· I) frnm :\Crvil:c on Dr.:l.'mbcr 19. 2012 by physic3ll)' isol.uin~ the llarc (rom the relief~ ~ystcm. 

C'RLI.C h:t~ in~l:tlh:d ::wlomlltcd ,o; tc:t.m control t.:<tuipmccu to monitor IJdw 10 1hc 031-: !\YSI~ms and adjust steam r:ucs ru optimi1.c cornhustion. ·n.c !\lc:am control systcn•.o; usc IJ.tn:' !)l1S d ill3 t.:oll.:c tcd fr0111 \':UiOU'\ instmmcnL'l to JCIC'mlinc the Slt'.Jm dcm.311d, and thUS C-Oiltrolthc tltnOU01 or SICOIJ!l ~CIIl 10 the O:m: \'i:t UUIUIJl:ll c<.J Sh..'.liJI1 Va i\'CS. 



W.t,tc (i..a_, Minimil.31ion ('l;)n 
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j.J.I Vent G:l" Flow R:ttc. Temperature ::u1tl Molecular W~igh1 
,\n ultr.,soni..: now meter ml·.a.<>•m:s thl.! llow rutc. h.'mJXOraturc :uu.l molcculnr \\'ci~ht of \..:nt g~ sent to chc: llan:. Thi!oo IJO\\ rnctcr. hO\\C\CJ, cannot Jistinsuish bcl\\1."t'n IWO ~umpound.s \\i th the ~arne moh:cubr wcigh1. such a.s prC'IJl."'nc nnd cnrbon dioxiLIC (·14 ~r.'"L...tmok). TherefOre. th..: \ 'CIIt gas nl{)k"CuiM' \\ci~hl e.mnot he: ind.:~nc.kntl)' used irt SIC.lm control logic. 1\ GC/1'('1) i~ used in conjunction 10 dctemtinc the \'Cill gns Cdlllpo!!iti(m uJtt.l provide ~' mon: l ccurt1h!' imlicativn of h)~frocmbon h:\'cb in the vcm !:'"· 

J.J.2 Vent (i;as Composition 

·rhc vent gus will be llloniton.-d by :1 GC/ I'CD w dc1crminc wnt .:as composition a.nJ hc:~t content (ll11Jtscl). This 1nonih'lring S)~lcm will prQvidl.' a data JWint tl(lproximtucly t)nc;:c every I 0 minute...; which is tlSCd co \'trify mok-t:ulur \\eight r~tding.~ (rom the flow meter. 1\ sulfur :tna1,7cr in lhc (iCf f(;Q is :tbO C3p.;1blc o( dCI\.'mlining the tiiOOUOI •JI' hydrOgen :;ultit.lc for ,·cnt gas sulrur Cfln lcnt purpo~~. 

3.3.3 Volumetric Fluw Vent (ins 

lJitr.lSOnic 11ow nh:lcrs in!'llnlh:J in the Oure :.y:acm provitlc the flow veloc ity of lhc wnt grL'i on tl Ctml iuuous Ius is . 111c volumetric llow of the wnt ga:. can be: dcri'cd fr('lm the \Cnl g.1.'+ w:Jodty by incnrpor.lling the Cn"'~ SCCiion:tl mcJ of the pipe in \\hich the flow lUcier i=' inswllcd. The now meter dir.;.·ctly f'Nvid,;s the .. ~..~Jumclric llow rate so th.:u no c.'< .. :mal "·alcul~tion.s :~rc: "·"'lui red. 

Ultrn.~nic tluw meters arc ~lw U!~oed co dclcmtinc th~ m::t.\.<\ flow r.&td uf the ,:,leant and vcn1 g..ss on :a continuous b:tsis. Usin~ rhc mukcul:~r weight nlhl molur Dow rntc ~)r th..: \' CIH t;.ls. the m:LSS llmv I".Hc can be cakulotcJ. 111c llow mch:r Jin."':'tly oulpuls the mJ.<;;S llow r:.h: with no na.~ for cxl~mal ca1cul:uions. Nitmgcn C•lntcnt of the vent gns. IH)WC:\t:r, intn'lolluc~.~ error into the molcculur wcitJtt ~:.dculaticms. The CiCffCI) can rrovitk nit«•gcn ~untcnt data approxilll.ltcl)' C\'Cr)' 10 minuh.'S to :1llow for a mor..: liCCur.llc dctc:mtim1tion of the ""nt gas 11\<.li.:Culnr w~ight llnw\!V-:o.r. the tlnw meter s till culcul nll:..·~ che mo!c-cubr \\l!ight uf dk! gas a:. u \\hot..:.. includinj;! nilfOGCn. C\'Cn \\;th the: nitro~cn compensation datn point 'I, 

J.J ~bjor ;\binttn:.rn·crr um2roundfl'um2rountl N01 t-:min iuns 
During mr~inh:n:uux oo "tauipmcnt and rrocc.'\~ it i.; olic:n n~ry 10 purge ''tluipmt.>n1 <tf all \ upors fur s.1fcty ami cm•iromncnlal ~:,son.<>. For t.".~:tmplc. this purging is directed 10 the rdicf ~as sy.sh:m IC':~Jing I() Oaring. Ml'C :aucrnpc.s to limit mainh.'nancc n.-qnirin~ c.-quipm..:nt pu rges ttl narc: h o\\..:vcr. this (\ In be un:woidnhlc in orJ cr to pruviJc IVr internal insp.:..:tions nnd 1.'\(uipmcnt ch.:.moulln:pla.:cmcnL lndUtlcd in ~-ction.s 2.1.2. 2.2.2. 2 •. i .2. and 2.4.2 :.rc li~1s uf Oari11g C\\'llt~ cau:-.~.xt by m:tinh:n:mcc nctivitics OVI!'r the l.1:-.l Ji'''-' (5) yc:1rs. i\ discussion of the fea.,ihilicy •• r pcrJ'hm•ing 1h~~ :1cli' itics '' ithoul 



\V:astc Ci:.s Milllmi.ntioo Pb:t 
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ll:u-in~ i.s prcwi(jcd bc:t0\'1.', For the purpo~ of 1his ~'Ction.. mainh.:nancc activili~:s arc sch(._"\J\Jk'tl prt)Ccs..; unit tum:trnunJ~. ns well :L<>. nc:tr-tcnn :-.lunJowns pllllmcd I(Jr other nwinll:nun..:c :u;tivilics. 

II is the gu~tl \lf aH pllllllh:J m:aintcn!Utcc :tctivili""" to limit the: :unount of h)·droc.ubon ~c;c:s !'>Cllt to the tlarc Juring, process equipm..-nt purging. \Vbcn pos:•ihlc. ,,rcssurized WlSCS ill pr(ICCSS equipment ;m: S4.:nl 10 tmOChl:r ptOCC:\.'._ unit ar to the rdincry fuel S!l:t system. :1.) opposed to 1hc relief J;3S sys lcm. l.it(Uills cun be also be Jlurnpcd 10 storage or other process unils prior 10 pUt)!ing to the rdid ~ !\)Stern. 110\\cwr. :-thhough most mmcrill can be rcrnovcJ, n::oidu.al \'nJXtrS and lit(UillS may remain. "111c rclil!'r ~ns system is a low-prt:S.Sur.: system 10 .sat~ly vcm thcs..." n:s.idwl m:atcrial .... 
l'urging of process cquipml.!'nt i.s uccontplislll.:'d using ;m in~:rt g:.lS (~.t:; .• nitn.,gC'U) or ) tC"'.un depending t,n the prorcnics of the matcrir.l 1o be r urgL·d. Slt:;1m i.; ollcn mor-.: c tTcctiv-.: for Ju:n\·icr hydrocarbons by inco:~LSing the \ olatilily \'iCl the incr~.:;c: in h:mpcmtwc. llm\t:\cr. it aiSi, m:1y lc.MI 10 concerns rcg:Lnling l.'tfUi~lment c.om)s ion fron1 the cond\!nsa.licm of water in the cquipmcnt. 'l11c d('h:rmin.llion ,,r ' ' tu-11 pUtbC method h) usc can reduc-e fbring hy c1b11ring 1he moM df'c~:ti\'c rnc:ll\$ are emplo yed und the lo:1d hurtlcn o n I he Jlan! !))'Stem i~ n.'tlu..:\.-d. 

In MJl("s cflb rt to continue impro\ing process reliability, Dk'\:'h:tni<nl intc~;rity :uuJ reliability :LSSCs::-.mcnts an.: conducl~."t.f rrior to major muint.:nan..:c and turnnrouHJ.s w ensure that the bes t rcclmolo,;y is use.d. Cor1SL1nt imprO\cmcnt in purging m:llcrials nnd h . .'chnology k.ad> to fewer rcquir-C'd 1Um:troumls ~md :a rcdm:tion in :associ:at~d rt:aring C\'cnls. MI'C continu..:s lo rcvi.:w m\."(h.:mic~ integrity prior 10 turn:tmund ...:civitiC$ .md ~XIJC'('l." to c.ontirnJa.Jiy inen:~L.:Oe the tim~ between tht:sc C\'cnt.s. 
CRI.I.C' s 031l:S n~ dcsignN and instaJil-d to rrc\'Cnt UI1C(mlnlllcd 1\:lc~s or llnml11nhlc or cx:plo.Si\'C mixtures of p..:lrolcum hydrocarhon gnscs containing VOC. II1S. o.nc.J HAP. ' ll1c !lares protect air quality :md ~imuh:m~o.•<'HI$Iy pcrfoml nu C!I.SCntinl safety runcrion. 'f11c waste gus~s roull."tlto chc tlo.rc frum the rclinin~ pmc...ss units Uo not conmin NOx. llow~,·cr. in the process of safely llt:Slroying these \\'aSic gtL'\cs 10 n1c<:l npplic~bl~ n:quift:mcnts o f NSPS. NESliAI'. :md SH' rc.:ulo.tit,ns. collatcml NO'< cmb~ions are t;cncrntcd. NOxcmi:.sion,) rromthc rdincry'.s O:trcs arc cxpcctcJ hJ incluJc 11 coutribution Clnly from th<.'OlUII NO,'( !Ormation bc\.~U:;.,.' negligible qu.mtitic:::, or nitrogenous compound~ ;uc prcscnl in lhc: fl:m~d g;as. During tum.around nctivities.u N<h: ~.-mi.s:.itms I irnit of S.O 10 lb.~d.:~y limit \\ill ~used. 

CIU .LC i::.: not c·quippcd wilh ll~acc gas: f\."CO\' Cf)' compres.son. on ·'"Y of its lOur ptot"CSS tbn:s. lu.twcvcr il did in:!>tJII n comprCSSl' f in 2008 1u handle vorious .!11rcmns that hall high ll:o_S cunc.cn1rutions. This cllmpcc~or.l.nown as th~: Str.tndcd Gas Compn!'\.SOr (2-JO·GC· 10). hos • Jcsign cap.>eity uf7.27 .\1~1SCFIJ. 
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lkcum:nt t';ai Jur~s o r air po llul(on COillro[ cquip111cnt. proc~.$5 C~Uipmcnl. Or a ('lfOC'-'SS to upc:r.Jh: in a normal or ustul mann'-'r that e-:Ln c:Hb..: Oadng C\'COI:\, indud~.: nny t.:V\.'111 t)\.'CUrring more dwn h\ 0 times Q\'l.' f a li\'C ~1.'.:11' period a\ :.1 fc:\Uh O( the )311\C C3U~. These t:\·cnts \\ill be idenliti t."tl tl1mugh RCAs :md tr.tck~tl by lhc n:lincry beginning o n lite cr~:ntjtUl date of' this documcnL 

The n:fi ncry lm .. 1 ~anbJish'-.'\1 a thotough po.:\cnthc mainlcn~mcc program which includes the insp'-"Ction and tes ting of critic:tl pttlCCS.S cornr~mcncs. ' I his progmm is con)istcnt \\ilh rccognil.cd industry 'I:Uh.b.rt.l~. The ohjcoctivc of the pmgr.tm is 10 m:aintnin the rclinbility or' cquipme.:nt ~o that failures and utht:r l)'f":.S o( prt>C<.SS ttpscls :ue.: climinJ.K"d. While r·cfit'K'r')' nan: s)'Stcms \\Crc dcsif.ncd to :-.:trdy handl~ ~uch emergency ~vcms. when up~t$ tlo occur, im·cstigations arc conduct~:\~ to delc.-nninc the root c:lllsc(s) 1111d hlcnti(y p1t:\'4.'ntivdcorrccti vc :tel ions. 

All in, lancc-s <Jf recurrent f:JIIurc~. occurrins oflcr the cn.'<ltiun date of this document throu~ the most t\.."C"cnt rc-\b.ion period. will bl: summ.:uilctl below. Included in th!! discus.~ ion will b\! I he tlatcs.. rool e;•usc. and uctiun~ t3kl!n tn addr~ the. f:ti lurc, 

-l(t'octurrin,; E~'('nl 
C:IIISC Numh<'r tl f 

0('currences Slr::tnd<d Gas Drum (2-JO- rsh-uhl~ ofStmnJc.J CitlS - --F-~7) open h> Oan= Compressor 4 

V~o.-ntinc SDA buL1.nc to the Shutdown ufS I>i\ Comprc.s..;c1r (2-J I-
~ 

H:m.'! GC-17) - -A min< Scrubber ( 11 3-D-:i)" 
Flooding issu.;.·s with 1\111inc Scruhbcr 2 

PSV- 1 r~lic\'ing to llnrl! 

tiS Cn~de O H·rh.:.:td Open to ---CnKic t !nit ursct< 3 
ll:ore 

--- --LI~P O.:hcxanit cr 0\'crllcad 
Unit upset 

' 
open to flare , 
FCC ~bin Column Unit u~t/ J..c1 s.~ o(Wct <i:as 

IJ 
U\•crhe.:nd ')pen to U.tce Compr'"'' " ' (2·110-GC-1) 

-- --
3.7 Othc.r 1-'cucntild ... hlrinJ: t:\C'DI~ 

For C\\.'nLS ,,;lh a pdh:nli.d to C3u-.c llarinc;. planning as 4:0lltluc:lcd to dctcnninc w:_ays lu avoid flnrins. TI1i~ iududcs mnjor maintenance and lttm:uounJ"'. a,_, \\CII :b new 
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in.,tallationslup~ks.. Project comminc.-;;s :1rc L'lS~cJ \\ilh Jc\'doring :-1r.:t t~.:ics hJ limil the nmount uftl:lring 10 that whid 1 is abso!utdy uc..:cs..•·•ary. Addiliorulty. \\hen l~t'c is n 1l31ing C\'t.:nl. Jl"X"C"-.cs ::trc in p13Cc 10 C\~th.1a1c the extent nr thC' event and ~.ktcnninc th..: cause. U!>ing root cmLSC un.:tJy"'«:s. L'RLL<' willl,.':valu;uc the Uruing C\'c:nt o.nd usc 1he -.bt:l coltectC\1 to pl:m for better proc~durt"S nnd Jlrocc~scs or more ttJ)I'lropriltlc cquipm\.'nt. L,L, tly. JN>ICntial rrcv.::nti \'c n1c.~asurcs ore s.!kctcd txt.~-..1 on lhc planning :md c\'alu.1tions and \\ill be itll:orporn1t'd into .)"lJbSC<-JUCnt rcvbions uf this document a.~ implcmtiHcd at CRLl.C. 
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Appendix A 
Conscnl Decree llcfcrcncc Tahlc 



\\ .u.1C' Cion M•n•m•JJ.Iion Pl.ln Milr.lthun Pctt\)lcum Coa•p..my tr 
~C;;:•:.:''"'!':;'buZ!I£>-::K!:'f,e:'":.:in::llh!:..!:L!!I.C::_ _ _ _ ----- ·-----------
C<~nsent J>cco·ec llcfcrencc T ni.Jic 

en ... atal!r:•ph 30 :a. 
Upd;llcS ro NNA Flare 1)~1l:t :mJ tvtuniloring $ysl4.'1115 :u1d l)rvltx:oi Kcport .... AJ'JX'mfix i I en P:ar:a.~mph .lOb. i. 
NNA Fbn: \V;l)IC CitL~ Volumc,ric Flow R.:th!.,,., , ............... .... ........... .. ...... Figurc 2 N:"!t\ Flare Waste G:1.~ Mn..~ F1ow R:stcs .......... .. .. ... , ...... ..... , ... ..... .. .. ... .... FiJ,:urc- 3 Lul>e f lare Waste Gas Volumetric t:tow Rat~ ............................. .... .......... fi~:turc 4 Lube Hare Waslc: Ga.c: Mns.~ Flfm· llttles ... .................... ... ....... .... ............. fi):Urt: S 1:cc Flar.: \Va.'ilc Ga.s Volum~tric Flo'' ' Rat..:s .....•.•...•.. ...•• ...•. ... ••• ....... ...... Fi~url! 6 FCC Fl:trc W~sh: Gn.~ M::t.~s Flow R:accs .. ..... .. ... ... .. .... .. ............................ Fi~un: 7 Alk~· Fla.rll! \Va._,h: G.1s Volumetric How R;uc_:. ... , ..... , .. ... ............. , , ... .......... fi~urc S ,\lky F'lnrc W:t.·~ lc G:LS ~·ha.ss Flow l~otcs ... .. ..... .. .......................... .. .......... Fi}!turc 9 en l';lr.IJ!r.tph 30 h. ii. 

NNA r.lnrc llasdood Wo.<oc Gas Flow Kooc ................................. .... .Sc..:oion 2. 1.3 l.ubc Flon! llasclo:1tl \V:l.)lc (ius Flmv Kncc ... ..•. .• .. .•. ••. .•. ••..•.••••.•••••• St.-ctiun 2.2.3 rC<.: Fl:m: Onscln:td W'l>IC Ga.' Flow Raoc .. .... ........................... ..... Sc«ion 2.3.3 ;\lky Flarl! BascloJ.J Wa:..tc Ga.-. f luw Kutc ..... ........ ... ...... .. .... .... ...... Sccti'-'" 2.-l . .l C O Par.agr:•ph 30 b. iii. 
NNA Flare Con,..;titu.:nt G.LSCs ... ... ...... ... ...... .. ....... .... ........ ... .... ............ Tahlc I l.ubc Ff::~rc Con~tituent G:ls..:.~ .•. .. , ................... , , •••.• , ..... , .... ,, ................ l'abl..: J FCC Fla.n: Con)littK"nl G.1.~ ... ...... ......... ................................. ... . ...... Tnblc 6 ,\lky Ff:lrc <: on.stitu-:nt Gu.'ie.S .............................. .................... ........... f'o~hl~ S C D Par.a~r.:•ph JOb. h•. 
NNA F'ln.rc Wa.'tte Ga.li. l\tupping ....................................... ... ..... ........ ;\ppc:ntlix C Luhc Hnrt" \V:l.\tc Gas ~h1ppin~ ............. .. ... . .. ......... ..... .......... ...... .... 1\ppcnJix D a:cc Flare \V;:btc G;lS M;•ppinc ... .... ......... ..... .. ...... ................. ... .. ...... Ap~mlix E Alky Flare W:LShJ Gn.~ Mapping .. .... ,., ............................................ Appcndi>: F C O l'llr::.::,r;~ph 30 ~. 
NNt\ H:t.rl! Reduction Prcviott'ily Reali1cd .. ............ ............ ...................... Tubk 2 l.ubc Fl:l.t'l! Reductions Prc\•inusly lle::.litcd ... .. ............ ........... .. .. ......... ... Tablc .:1 FCC Flare ltcducticn.~ Pc~\ ioU-,1;' t<..-::di7 .. ~ ................ .. ..... .......... ... , ... ... .. T:sblc 7 Alky l:b re Reductions Pn:violL'il)' Kcn.li:t.cd ......... .... .. .... ...... .... ..... ..... ..... fable 9 ('I) Paragnph 30 d. 
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\\'ol)IC c .. :) .\1~:1inunlk"ln Vbn 
M .. nthon l'('trolr111n Colfii';H\)' Lf• 
C:UI(tt~bul)j. Kcli.nllli:. U .C 

NNA (Os1 Sources Ootalled Sourco Oesctlptlon 
~~2 on 2·2·f-87 Sua~ Gas KO Drum . ~ 2·1 ·PSV.O on 2·23-F-32 Prer.,. Ovhd nno ------2·2J.PSV·35 on 2·23·f·7 Frac Olhcl r<>eetVCr 
2.01 1 -PS~£!.!.!.:.F~~9~ 

IOPSVs 2·2<-PSV-85 on 2·24-F-5< FCC FWS Char.JIC Drum £.!QG·PSV·I51 on 2·100.F·115 NA Alcll Amifle Flosh Drum 2·5-PSV-70 on 2-S.F-2< HPVGO Fe<:G folie< 
2-S.PSV-71 on 2·5·f-25 HPVGO Feed Follor 
2·5-PSV-72 on 2·S.F·261m0Clll Fi:ter 
2-S.PSV-73 on 2·5-F-27 lmDOn Faller 
2·2-PV-5 18 on 2·2·F-87 Stranded G.:l.s KO 0 (•3) 3PCVs 2·2J.PC·38 on OH Roc., 
2·23-PV· t 1 Bon 2·23·F·7 Fmc Q•,hd Rec;ecvct #3 Crude ~~~·f-87 Slfandod Gas KO Drum Relief Header 2·2·F-87 Stf'anded Gas line vent 
BYJ>OM let 2·1·~ on 2·2J.f·32 Preftas Olhcl l11e 
JltP-:lSS~ I II·PSV·S on 2· 111·F· 1 FWS Chorgo Drum J1l!!!!M lor 2·24oPSV-85 on 2·2<··F·54 FCC ~C~go Drum -2· 1CJ6..F-115 NA Rich4Aml~ Flos Drum 13 Blocl< Valves 2·1IJG.f· l 15 NARCh llttwle FDoff;905 
Bve>sslor 2·5·PSV·70 on 2·S.f·24 HPVGO Feed Frltcr -~---0jpMS~5--~ 1_.~.~..S.~HPVG0 F~ Flllei' -IBvoo>s ~~2.E!!2:s.F·26 lmpo<! Fntor --.J?!Pa~s ~~o_!!.l.±F..:lU,[l~flot 1a· rekof kne from MlOE Unll 
South AJca FI.Jrc to NNA Flara 
2·1 19-PSV-3 on £!!!!:!'·1 Aod Gas ~~gas rt.ti!I-PSV-1 on 2·119.f·2 FW~ee,'!mta< Olf:!JOO 

GPSVs 2· 119·PSV-19 on 2· 119·F·3 ..Q!!:gas Sep l>llld 1o SCOT 2·118-PSV-1 on 2-118·f·10 RICh Amine Flash Drum 
2·116-PS~on 2-1 1!:E:!_~Regcn Ovhcf Rec 2· 120-PSV-3 on 2-120.6-1 lntet H2 tram HydrogQfl he.JOc-r Q(2SRU) 

.VDivcs Block on2-119·F·1 Add Gas Seearlltor Olf·g.Js PV·I Byposs #2SRU Vot""'s Blod< on2-t19·F·2 FWS Gas~IXOII.g;>s PV • 2 By]!;lss Header 6 Block Valves VD~ 8()d( vo!vc at pJ!mp on2-118·F-10 Rich Am1ne Flash Drum Oti)'J!g V,11vcs Stool< on2·11S.f·IO Rich Amine Flo>h Onm PSV-1 By~ss VaNes Blocl<. on2-1 11:f:l_O RICh Am1t10 FL'\Sh Drum Ori:9JS Aypass VlJI'w 2·120.PV· IDA on2-12().f.J Strip~r <M>d Rec Olf~ ConUol V .... 2·119-PV· I on2·119·F·I Aad Gas Sepor~tor OII:!J>S 3 Control V.:~tvo Conllol Valvo 2· 1 19-PV·2 on2·119-F'·2 FWS Gas ~.ara!Or Oft;9as -Con~~~9A on2·120-F·3 Sutpper Ovhd Roc OH·93s 
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~S';~ . on: LPI 
f:PSV. : on !-1 I LPI 

Ocoos) 
DDS Header 

44 PSV$ 

3 ComprC$$0f 
S.als 

~1_11!L& Como : v~_nl 
~l~np_; >Pross '.>el<vMI 

; SlnP OG :omP Pross : '>Ck von I 
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W~nLc G .l1. Mtn1mir.llf'l'n l"bn 
~I.IF.IIhon I'Clh.'lk um Ctlmp.&l\)' Ll' 
~aLkll)burK McftNnr U .(.: 

NNA_{Ost Sources Oolailod Sou reo OosctiDtlon -!Y~ ~~~· I on 2·121 ·F·1 feed Surgo Oc'um 1 ~~u2.:,g,1·PSV· 1 on 2·121·F·1 feed Surgo Orum 2 __ --_f.1.21-E· 10!!(s) oui:el AsiO& Rx E!l.!9 Rx Eff Sc>pap 1or a side cvaa.~ittion ttne 
BY!lOSS 2:i21-~-68 on 2·121· f ·5 HPFD 1 --~~ .. ~~-68 on 2-121·F·5HPFD2 ,_gyp;~ss 2· 121·P SV-69E on 2·121-F-QLPFD cJ.:rP3sS 2-1~-77 on 2·121-F-n vu H2 Suclio.!!..Q!!Im 1 Bvoass 2· 121·PSV·77 on 2·121 ·f ·2 hW H2 SucllOn Drum 2 DY!laSSlli!·PSV·78 on 2- 121-G· 1 i:iiiTH2 Comp Discharge 1 f-!1~·121·PSV·78on 2-121-G-1 INU H2 Comp_Oisch_orge 2 l.JlYeas•2·121-PSV·79 ~~1 Rccyckl H2 Comp Closcharge 1 B '1'3':>2·121; PSV-79 on 2-121-G-!..J!!!:~ H~p Q!scharge 2 ~pass£QJ·PSV·80 on 2-12 1·G·2 MIU 112 Com2_Closchargo 1 -~-pas>2·121·PSV·80 on 2-121-G-2 hW H2 ComJ!..OI5GMt!J:9.2 --W¥eoss2_:!ll·PSV·85 on 2-12_!±2~ydo H2 Comp Dischatge 1 IIYP'•u2·121·PSV-8S on2·121-G-2~o H2 Comp D·~se 2 ~-1 2 1-G-1611 mle1 hW H2 Comp D•S<~ge 2·121·E·19A inleliMJ 112 Comp D~SL _ 

·~ 

8y]>3SS 2 ·12 1-PSV-95 on 2-121 -F-31nle1 MiU H2 Como Oisch:llge 1 W~ 2-1~~~·12 1·F·3 inle1 MIU H2 CompR.scMr~2 1-~YJ!i!.S,!,£_1 2 1-PSV-98 on.1:.!21-F-4 RocycJc H2 ~Oischotge1 B~2-121·PSV·98 on 2·121-F-4 R!'S):tle 112 Comp D•scharge 2 J!ypass 2·121-PSV·11B on 2· 12 1·0 ·1 R~ Gas Scnrbor 1 Bvoasot ~1·PSV...:.!..!!J on 2·121·Q.:.!.l!~G Ga' Scrubc!r 2 
Q (DDS) 

r~ypass 2·121·PSV· 114B on 2·l2 1·F-7 RICh AmJ!!!.fB!~J~!!!!!L-1 - -DDS Header 53 OlocJ< VoJvos hfPJ?aS$ 2· 12t·PSV·t 14B oo 2·12t·F-7 Rch Amino f iJ sn On.n'n 2 ~ypass 2 -17,1-PSV-137A on 2·121·0.2 Product SUIQQer 1 9ypau 2· 12 1·PSV·137A on 2· 12'..:.Q:.?~uct Stoppe~ 2 -2 ·121 ·E·13A (S) O\!Uct LPFO liquid to Strirpcr 2· 121·E·13E (S) outlot LPFD3u~~r ~.2H·1 31lSJ ou~PFD .!Jqu;d to SJ!!E2er__ OYOaS$ 2·121·P~·263 on 2· 121·E-4 1A (I) 1nlot Product S:ripJ2£L.Bouom:s 2·12t-E-4 1A ~s) outlet LPFO liquid to stliP-~r 2·121-E-12A (s)~~ Ovhd --~yeass 2·121·PSV·2~on 2· 121·F·8 S~'eP!!' (hhd Recieve< I ~~1.22!5 2·121·PSV·226A on 2·121·F--8 Srn~hd R CCICVQt 2 Block downsUoan.J.fY_ID:poss on 2 • 12 t .f -8 Slnp.!!£L CMid Redevet O!f 1J3s I BYPass 2·121-PSV-252 on 2·121-GC~ees.!-Ovhd Reclevcr Oft .gas 1 1-~Y~ 2- 121-PSV-252 oo 2 ·12 1·GC-6 Slrii!P!!r O>h<t RcoeverOff,gas 2. ~~s 2· 121·PW-.55 on 2·121-GC·S Stnppor Ovhd R~r Off:!JL'IS 1 P.t'~$ 2-121-PSV-255 on 2 ·121-CC-5 ~· O.h<t Recievor OII=sos 2 ~~ 2-121·PSV·350 Fuel Gas KO 0 1\Jm 
-2· 121 ·F·14 Fuel Cos KO Q,.,m !,!guid ------2·121-GC· l m!u& Rocyclo comp _p.!!J!Yent 2· 121 -GC-2 mlu & ;oc:;c;e ~ d" P vent 2·121-GC-4 SucllOn Snubbef blowdown -----------2·121 -GC-6 Slnp OG comp D<St P veol -2 ·121-F-16 MDEA KO Drum Offjl3S 

2 ·121·E-5 4"1ioc ftom Dt tlllln reactoc E~llkx\ w.e to Ftaro -2·121-GC-s .§;!!!> oo eome o.s.Pvenl --
-2 • 121·GC.5 Suc.bOil Snu bbcr blo'Ndown 
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Header 
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28 BIO<:k Volvo• 



\\'olS.It (i1~ ~h:timl7;t(ion rbn 
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--------N NA-fOo SourtO'I ___ ~.alkod ~!ELD.,!!£!1plio'!._. Z-101-PSV-36 on ~~~2NB outlc~th3 Chtlrgo ~umes ?..:.L_Ol -PSV-93 on 2· tO I.FF-10 N.1P.:htll.1 Prelte3ter Feed F~ -3·101~V~~t01·F.f.:.!..1~ntna P1er~~~lcf 2·101-PSV-41 on 2· 10 f.E·7AI6 outlot LPFD 2·101-PSV-39 oo 2·10t·E-7NB outlot HPFD - - - -2· 101-PSV-47 on 2· 101£~1lot ~iPP!!! O..hd Llno 14 PSVs 2·101·PSV-89 on 2·101·E-'7AJ1) oullot Sttle:pcr Ovhd. Acc::umulalor 2· 101 -PSV-45 on 2·101-E-7NO ouocu Recycle H)llrog.£!1 ~!!!9!' -----2-101 -PSV-44 on 2·1D1·E-7NB ouUet Makcue H~~cn Oischarg,e 2-101-PSV-"3 on 2·101·E-7AIB~t R~_!lt<l.[29!tn D<Scha•oo 2-101 -PSV--42 on 2·101·E-7NB ouUe..!.M!ke-up HydrQgcn.Q!_$C.h.atge f4:.!_~1-PSV40 on 2·101 ·E-7A/8outk>t Mnke-up ~n KO Pot 0 (NPTJ 2-101-PSV-88 on 2· 101·E-7NO oulk>t Fool Gas KO Pot 2-101-PSV-OOo;-2· tOI ·.E-7N8 out1et n:tPti'la ro Reformer 
NPT Flare 

1 Comp~essor Header Seal Comoce~501 Sea!s 2-tOI ·GC· 112 COmoressor Pack ina Vents fh:e_ass ~!Q!:,PSV·93 on 2-10,1-FF-10 Naphtha Pretreawr Feed F1t'.er ~ss 2·101·PSV·94 on 2-101-FF-11 Na~tha PrC)1tealor Feed FiHer 2·101-G-4A16/~ Bottoms P~ Vent 1 2-101-G-4AI8fC S.1!2P!rBonomsPum,e Venl 2 ~01·El!Y.Boutlct Rec:tf);> 112 KO Drum 
1 ~ Otocl< Valves 2-101-E·7NB outfet HyE.!.~n 0 1SchJ!9C Snubber VenLs 2-101·E·7AIB outlet Snubber KO l'.!!ls I ~101 -E~ou~et Snub~I'.!!IS 2 2-10t-E-7NB ouuor ~uol ~o POl OfA<I\ 2- 10t·E·7B ouUe-1~{! Vents 

2-101·E-7A1B outlct ~ P<ld<in9 Vent 2-101 -E-7 oul1ot Pump Vents 
i-L!D<·PSV-9 on 2·10<-F-9 Am.,. Flash Drum ~~~PSV-72 on 2· 104·0·2 Stnppcr Ovh<l fine 2-104-PSV-3 on 2·1 04-F·l Fe-ed Surgo Drum 2-104-PSV-10 on 2· 104·0 ·1 R~~ Serubbct Ovhd 2·10<-PSV-70 on 2·11l<.f·3 Hot Flash Drum ---14!1l<·PSV·71 on 2· 104·F·3 HotH,.h Drum ~1_0<.PSV·36 on 2·10<-F-6 LPFD (voa RGKOP) 2- 104-PSV-1 43 on 2-104-F-10 Sooppe• Ovllcl Rec 2·104-PSV-16 on ~llCold Flash Drum {voa R~f') 2-104-PSV-85 on 2· 104·f·25 H2 COmp 1st S;g t.VU SUe Crum 2·104·PSV·95on 2·104-GC-7 ls~~~arge 

0 (HPVGO) 
2·11l<·PSV·I24 on 2·104-GC·7 R'!9<-'!.Stag~rge HPVGO 2<PSVs 2·104·PSV~125 ~~C-7 2nd St:t!JO MIU diseh.:.roo Flare Header 2·10<-PSV-97 en 2· 1114 GC-lltst Sbl;o MIU do:!Ch~ 2·104-PSV-123 on 2· 104-GC·tt 2n<tSta!lc:t MIU diSdl.lrQO ~~-PSV-76on 2·104-GC~ Recycle s~e do><~Wge 2-104-Psv:f on 2· 11l<·F·21 Fuel GnSKo Pot 2-l~ .• PSV-134~ 2-t04-E""7A (SJ out1e1 ~ ~c~_!~ . .§:~p J.?:-!04·PSV-134B on 2-~-'lOA t5) ouU~ Rx Emut>nt 10 HP Sep t£ IJl:!::!'~ on 2· t04-F-26 H2 Comp_2~g_M!!LSuc Drum ~-~_§y;I8 on 2· 104·Ff·1~~ Non·P~a~ 2-10.C-r_ro7 On 2~FF-J 1~He purge from 2·104·f ·2_L_ ~104-P.§Y:_1 30onll~1 Ullel Rccyclo HY!!!!!S_en t-£.104-PSV-129 on 2-104·FF·2 Inlet R~clc Hy~n 2- IO•I·PSV-1 28 on 2-104-FF-21 inl•t il.,<;"cto H,-;r.a;;;:;n 
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w,. .. t< G-n Muu:miru~ 1"1~ 
Maralhon 1'ci10kum Company 1.r 
f'., lk'll~bur~Meli~nl!!!ng.~L!;:I.C"------------- -----

NNA a., Sources Oetiilcd Source OucripUon 
Ccmpces50f Seals 2-104-GC-7 tsl SL:!!JO Paek.ing viM11 
Compressor Seals 2-104-GC-7 2nd St~o Packmg vent 

Q(HPVGO) 6 Ccmpressat Comorcs_s.()( SO<Jis 2-10<1 ·GC-7 Rccycln Sjf!ge P<JcklngLent 
HPVGO Seals Ccmpros""' Seals 2-104·GC-8 l<t S!;~go P;](l(ing vcnl 

Co!!¥MS« Seals 2-104·GC-8 2nd S~ Pacl!!>g vent Flare Header ComPie'sor Se:Jis 2-104-GC-8 Rf!'CyCIO Stage Pack1ng vent 
2 Con!tol V;Jives 2·104-PV-OB on 2- tO.t-F· 1 Fe~ Surge Orum 

2·104-PV-108 on 2-10d·f ·8 Recycle Gas Camp Suction Drum 
2-35-PSV-57 on 2-3S.F·8 food S<J'!)e Otum Pump-out 
2-35-PSV·JS on 2-35·8 ·2 Hot ()d He.>!OI 
2-35-PSV-61 on 2-35·E-<5AIB lSJ mlol !>Mul Slnp])!1r Boltom~ 
2-35-P~-27 on 2-35·0·3 Pcncx F:eed Dryer 
2-35-PSV-28 on 2-35·0-4 Ponex Feed Cryer 
2-35-PSV-48 on 2 ·35-F-14LPFO 
2-35·PSV-5 on 2·35-0-2 ~ Ovlld lone 
~5-PSV-34 on 2·35-D-10 Oebutanizer Ovl>d lone 
2-35-PSV-1 on 2·35-F-1 Oosul urizer Food Drum 
2-35-PSV.JO on 2 .. Js..E-12 (S) outlet Penox Charge 
2-35-PSV-39 on 2-JS-F-8 P"""x Fee<J Drum 
2-35-PSV-56 on 2-3'5--F-7 Hoi Od Surge Drum 
2-35-PSV-14 on 2-35-F-7 ttot Oil Surge Drum 
2-35-PSV-15 on on 2-35·F· 7 
2-35-PSV-58 on 2-JS..F-3 O~sulurizer Fb: Products Sep 
2-35-PSV-33 on 2-35-F-9 Ponex Rx Products SepaOllor 
2-35-PSV-54 on2-35-F-t7 (GC- tllt2) Recyc!e~ D~:wgo Drum 

0(tSOM ) 
37 PSV s 

1-~·35-PSV- IG on 2-35-F-13 Makc-.,p H2 KO llrum 
ISOM Header 2·3S--PSV·36 on 2-35·F· \2 Pvrge Ga$ Vont Drum 

2-3S..PSV-35 Ot'l 2.J5-0- t2 Debut Oft.GD.s. Scrubber 
2-35-PSV-47 on 2-35-F-<O_(GC-11} R!;.qde Ccmp 0~ 
2-35-PSV_.S on 2-JS-F-4 t (GC-12) R!!9do Ccmp O,...cha~ Snub 
2·35-PSV-25 on 2-35-F-38 {GC-11 ) Penex C<>mp 2ncl Sl!lge Disch 
2·35-PSV-26 on 2-35·F-3D (GC·12) Ponox Comp 2ncl S!ago Disch 
2·35-PSV-31 on 2_·35-0-5 Penex Rx mlet 
2-35-PSV-32 on 2·35-0-6 PeMx Rx on:o1 
2-3!>-PSV-3 on 2·35-GC-4 Oesul R~ 112 o.sct>orgc 
2-lS..PSV-12 on 2-JS-GC-4 Desul Recycle H2 Oisc:hat9c 
2·3S.Psv .. , on 2..J5-GC·S Oosul R~clo H2 Discharge 
2-35·PSV-1 1 on 2·3S-GC·5 OesuJ Reclclc H2 O~ge 
2-35-PSV-23 on 2-35-F-36 (GC-11)151 Stage Q;sch;lrgc Snubber 
2-35-PSV-24 on 2-35-F-37 (GC-12)_hl SL>ge D~orgc Snubber 
2·35·PSV-22 on 2-35-F-10 Pen9 2nd St~e Suctx>n Drum 
2-3S..PSV·13 on 2·35·F-O Dosul Mako·UP. H2 Succ1oo Drum 
2-35-PSV·I7 en 2·35-0-7 M.;,ke-t~p Ga~ Dryer 
2-35-PSV·IB on 2·35-0-8 M3~4HJP GM.Il<yff 
2~35-PSV-20 on 2·35·F-11 Penex 1St SL;,qe SUCtiOn Drum 

-
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NNII f Q•J --Sources Oatalled Sourco OcscrlpUon Bvo.."s.s V.))vo on~~ 01l He<'llCt PSV-38 Byp:us (1) ~~ypas.s Vatv_o on 2-35·S.2 Hot 0!!.!££!_1er PSV·38 Bypass {2) J!Y~ Valve oo 2.J>E;45111!1 (SI onloll D<>sul StnpJl<l< Do~oms VoJve on 2-35-G-991100 Debut Renux Pumps vent 
~~3>D-3~x Fcod Dt)'O! ~Sypass Valvo on 2·35-0-<1 Penox Feed 0!):01 VoJves on 2-JS.0-6 Penox Rx outlet ---~~lvos on 2-;lS-D-S Penot Rx outJet BV'Pats Valvo on 2·3S.F-12 Purg~~~rum ~"'~ 2-JS·F-8 Pencx Feed Drum Vent !ID taJie!f.!: of PSV·39~ ~~as~ Valvo on 2·35-F-7 Hot 01l Sufg~ Otum Milkc-up H3 ~""" on 2-3S·f·15 Oct>ul <Mid Rcce.ver L.\(!llvc on 2·3S·F-1 7[GC·1 1112) Recysle~p OIWI:Irgo Df\Jm Va>"'s oo 2-3S·F-5 Ocsul S>1p~t <Mid Roc Vnlvos oo 2·3!.-F- I 3 1.1a~<>-ue H2 KO Drum Bottoms VoM! on 2·3$-F-40i~1) R~ Comp Ooschomo Snub Valve on 2·35-F-.4 1 (GC-12} Roc;tc!o Com~ Oisdlargo Snub Valve en 2·3S.F·38[GC-11 ) Penex COmp2nd S!!9e Dosch _y~on 2-35·f·J! !GC·11 ) Penex Comp 2nd Stag~ 39 Block VJIVO$ f.l!_alves ~s.GC ... Desul ROC'Ide 1121A$<1!anjo f+..J.~ 2·3S·GC:4 Desul R~cle ~charge f.l!.•~n 2-JS·GC-~ul R~ H2 D~o Q iiSOM) 

VOM! Q!12-J~-GC·5 Oesul R~fl2 o;sehargo ISOM Header VoJve on 2·3S.F.:lll (GC-11} 2nd Stago D~~ubbe< L.¥-~ on 2·35-F ·36 (GC-1 1) 2nd Stage~3!1l_g,_Snubbc!.__ Ot.PD" Valvo on 2·35-F-10 Penex 2nd Stago Suct1on ONtn Valve~_z.JH ... Ocsul Roqclo ~Drum B~M Va~SV-17 Bypos-s on 2-35·0 -7 Ma}(e·up Gas Do:or 1 Bypass Vai'Wo PSV-17~ss on 2-35-0-7 ~'.!P G3~f 2 Bypass Va~on 2·35--0·8 Mal<e-ue.,.Gas: O~C!r 1 Bvn3s.s Va.IV'CS on 2.J5..[)..8 ~e-up Gas QN:e-t 2 Volvos {><2) ~!!1.:35·0-7/8 Mo~o-u£!:!.2_Venl Valvo:~ on ~-S-3 Hot R_sgen Gas RO Vent Valves on Fuct Gas 
~~pass Val..;oo;; 2·35-F· 11 Pcnex tst Stago Sucoon Orum Vatves ~2-35-CC~ Paeki~~eni.S f-c'(•lvu•~~GC-5 Poclting G~ena VOivu$ on 2·3s.GC·11 P3Citi!)llyl:illd Vents Votves on 2-35-GC-12 Pockfr10 GLand Vents 1 Sam.olo S:alion 
1-gonlro~vo on 2·35..:f.:.!.Pe:suLunzct Fee<J Drum Conttol Val'.'O on 2-35-F-12 P\.1!9e G3s Vent ON!!!,__ 

G Control Va1vos Control Vatvo on 2·35-F-1 OesuLvlllOI Feed Drum Contsol ValvO on 2·3~F-7 Uot 011 Su_!9c Drum lorbke-up H2 ~~~o~ on 2~-~~~go Suction Orum Control Valvo on 7·35-F- 11 Pencx i sl S~n"e Sucuon Drum 

-
----

-
· -

-

-
-

-
-

-
-

----
-

--
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M:\.r.J!ht'ln Vcunl¢<um C"omp.1ny I.P 
C.ltl(tu burg K~linme LLC 

0,1sRUt #1 SRU 
Header 

Ot18kds) 
18" KOS 
Header 

13 PSVs 

16 Bloc!< Valves 

4 COnbot V;1lves 

15 PSVs V:.Jves 

-------------------- ------

----



W.:nc.: GIL\ ,\ linimi.l.\lion (11.tl'l 
~br.&lhoo PcuoiC'IIm Comi'W')' I , . 
<'.~lt. Re-fil'lln~. t.~~ - - - - ---- - - -------------

Q(18kds) 

18" KDS 
Header 

49 Block Votves. 

4 Comprc:UOf 
Sca1s 



W:..,cc Gou }.klllnir.:aticm l'la.n 
,\br-.athon P,·u~lcum Comr:my 1.1' 
t";.1tkmbur~ K(li"""''""""-· !::l.l!::.t'--- ---- ------ - - --- -------

Q (lPVGO) 
LPVGO 

Header 

18PSV$ 

28 B!ocl( Va!vos 

3 SJmple 
S&otioos 



\\' .;.,lc G:.) MinJmil.alton l'bn 
M;,r.~lhOn Pclrolturn Ciornp.Jny LP 
~~~Rcflrun~~I.~IC~-----------------------------------------]EA 

~SV· I31 on ~f'.l ~~ONm -
~ I on ' ·9 ~oil > G_:11\_ !·1 1-P_SV-1 ! 0!> 

~ ~: · ~~~ Stt~ge 

f9~ ~~~ ~ -
~ I Of>_ 110 2nd Sllloc G· 18 PSV> too · 10 ~etH2 ·~ -I on · 10 "' Slllgc · t oo 121ldSI3Co• >IH on B 1st Slllc• , tHl . -

·-
·-

'·157 ~f!li~t~•aeo 
·-

I Q!l >front , Volvo 

on ~ :::: 7 Control Valves IVJM: 
·-

LV~~ ,:;:mo: 
Q (HPHJ I_Volve 

IV- ion 
Hydrogen Plant 

1!oo: 

i_on 
Header 

·ums LV·129 : 
~ LaN poont drains "'" :a: ,,.,. 

'"" 10.! 
11:!2] 100 

-'on , lsi Swoo • 

-~mLV~l '"" con" r Nc1H2 Como 20 Bled< Valves <on r~rom 
--. Blod<oo2· ~ i-11IISI L(H_ll Block on 2 ·1 21ld : 

I BlOCk oo 2· ~ ~1st S1aoo ~~ 
:=~~21 

21ldSb<l<> • 
F~ ~GOSKO Orum 

~ i~ ~ !In and oulol 

~:c~ m ;:t :L' 

--
. Blod<on 

·-
O.fWI -FWVont Gas I PSV - ------Adsorbor 

-I on -I FCC FYIS 



Wa\IC G;1~ Mimm11!1tivn 1'1..\n 
M:u·athon P.:thlkurn Comp.Ul)' 1.1' 
~'.burg Rc(~ninf..>: . .!l:!:L::;C:_. ____ _ 

0.fWI 
FW Vcnt Gas 
Adsorb er 

0 (Cl) 
Propane 

Bullet Header 

4 Oloc:k Valves 

45 PSVs 
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NNA 10•1 

1 lrom sOulh Noa 

j PUiiiDvon~~ 
0 (C31 ! l'trrcvMI 

~-"- I Bullet Propane 10 Block Volvos 

tii~:~~t ~IVenl~diSCh Bullet 
Header 

11r·~·
3 

"tine loA ~G Fuei Gos Line 
2 Pump Scnts I Pumo !leal ~ , Seat vent 

~PIJmo. 

ion 1 :n::~ ~Sleam 
·112~1 I)· 

! on , tsi0uueill£oc o;,fid 
ion OCOvhd 
!on 
ion 
ion · 
'on . 1 '"ret tsom Hot Oil 
on I inlet LP 

~~LP Ito E-3. 
I Water 

I on 115() 
1_2,. ion 1(1~SOA~ 

~ ~~OAC 'on tRamOll O tSOI\) 34 PSVs 19on 

~~ 
,, 

SDA Hoader 

·~ I on , Hot ·Jot ' 
ion '·1 1,1' 
!on I No 1 ROC T.,.,, M :lv! 

'· liD on ; Tow :lvhd 
·3 on 2·. ·0·2 No ~Tower ~vhd 
'-4 on- 2: ·0·2 No DC TO'A'Ot ~ ~ 

139on ~Wei them HP I 'Towe< 

ff I on 1-F· t Como • Drum 
~ IJ~I': 

I-ll ~hd 

~ ion \ fuetGasorum 

jl: lA ltot 
1 on . 2nd;;;~ 11 11002·31 ; .172nd 

-

·-

-

·-

-

-
·-

--

·-



\\':Jstt: (i;u ,\ llt~imttJ,tiQn N.m 
\bra\lk'M\ f'rtrOJcur~ Cotnp.Jll)' I J' 
C:UI(Ihbult_:~np ll.('--------·----

OISOA) 
SDA Header 

!12 OlocJt Valv&s 

'12- ~~200 g No. Dm ln 

= 

V-6 

. -
--

;In& O ul 
' In & Out 

--

--,, 
• Valve 2-

;!!' 1 Drum 1 

I ~nJve 

«_~Como 'Drum 2 
~ Dtum l 

~ "'"";,· Drum 2 
i FL>"' < Qvhd ti"'•• F• = 

F~ IDA uc <tool 
IDA ~ n,;;,n 

ucl Gns Drum Yo;,, ;.;; 
' V.11vcs :~.' I lllock ViWa lot •.=• fS<i i. 

rVoots 
11 

r ()vhd 

I C• •I Valv• i on 2-31-F-< 10<um 



v.t..~c (;;u MtllimiL.:Ition l'b.1 
\hnltlon P<trolt1111' Compl-1~ I.P 
(.'ul lcU)~ Jtcfininj' .. U .C 

0 (12kds) 
12" KDS 
Header 

O(npt R) NPT 
Rundown 

1 Compressor 
Seot 

6 PSVs ValvO$ 

2 PSVs 

J PSV$ 



,.--

\\',~IC' (iu ~ti:unui .. IK>n (•bn 
\bnthon Pt-trolnlm Com~:'!) ll1 

~ltu~urx H.e tininr .1.1.C 

Flore Flow Flow Estimato 
(scfd) 

0(#3) 
1 10.000 /13 Crudo Relief Hooder 

0(005) 
DDS Heador 90.000 

Q(2SRU) 
93.000 #2 SRU Heador 

Q(HPCCR) 
757.000 H PCCR Heador 

Q(NPT) 
131.290 NPT Floro Heador 

Q(HPVGO) 
374,325 HPVGO Flaro Heador 

O(ISOM) 
363.617 ISOM Heador 

0(18kds) 
18" KDS Heador 46.890 

Q(12kds) 
25,000 12" KOS Heador 

Q(LPVGO) 
183.180 LPVGO Header 

Q(HPH) 
35,000 Hydrogen Plant Hcodor 

Q(1SRU) 
77,000 /11 SRU Header 

Q(FW) 
1,000 FW Vent Gas Adsorbor 

Q(C3) 
31, 150 Propane Bullet Hoador 

Q(SDA) 
296,765 SOA Heador 

Debut Rundown 1,000 

NPT Rundown 1.000 

Basis For Estim01to I 
Estimate bose on Flow indication 

-Estimate base on Flow indication 

Estimate base on Flow indication 

Tracerco 

Trace reo 

Tracer co 

Tracerco 

-
Trace reo 

Estim3to base on now indication 

Tracerco 

Estimate based on !low indication 

Estimate base on now Indication 

AP-42 Equ1pment Leak Emission Factors 

Tracerco 

Tracer co 

AP-42 Equipment Leak Emission Factors -
AP-42 Equipment Leak Emission Factors 
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Appendix D 

Lube Flare W:1stc Gas Flows 





W.Nc Ga.~ ,\1inimiLJiion F'l.ln 
t>.l.tralhon Pmoleum Comp:my I.P 
Callcthlxng Kc lining.l..tc..: 

Lubo 10• > So urces 

8PSVs 

Q(PCEI 

Propane 
Cavern 

Equipment 

6 Block Valves 

1 Control Valve 

2 PSVs 

Q (PCEI 

Butane 
Cavern S Block Valvos 

6PSVs 

O tP_FGI 
Pchem FG 
Equipment 

5 B lock Valves 

2 Cotttrol V.ltves 

O tAOSCI 
S PSV• 

ADS 
Charge -

2 Pte!-Sure 
Contro l Vovles 
1 PunlD Seals 

Detailed Source OctScripUon 
1-16 -PSV-11 on Propane RundOwn Meter 11 11 
1-16-PSV-10 oo Ptooano Rundawn Mefcr 11. 12 --
1-16-PSV-9 on Prooane Rundown Motor #12 

1· 16 -PSV -<1 on Pro2ane Runda.vn Meter #12 
1·16 ·PSV·12 on Proo.1ne RundO\vn Meter #22 
1·16 ·PSV-13 on Prooane RundO\vn Me~er #22 
1· 16 ·PSV·14 on Pro2ane Rundown Meter #22 

1- t64 PSV-15 on Prooane Rundown Me!Ot #2 1 

Block Valve on 1·16 4 F·111 12 Meter Sllainers 1-16 4 F-11/ 12 
Block Volve on 1·16· F·21122 Meier S!ra ner 1·1S.F·21122 
Block Valve on 14 16-G-1 t -16-G-1 Cavem Puml"' Dtaln Uno 

Block Valves on Prooct Looo 

Block Valve on Meter #3 • CMern Recirculaton line 

Stock Valve on 1·16-G-2 t - 16-G-2 Cavem Pump Drain l ine 

t - 16--PV-3 on Prooane C.w ern Varxx vent line 

1·23·PSV4 1 on Cavom Va~ S~cc Relict 
1·23-PSV-12 on Metl!>rlno ~oturn Line Rehel 

Block Val'o'e on 1-23-G-1 But."lne Cnvem Pump_prnin 

Block V"!'e on 1·2J..G·2 Bu~no Cavem Pumf! Or:JJn 
Block Val•1c on Cavern Vaot'JC Sn.:.ce Relie f PSV 1 4• Block bVP3SS 
Block Valve oo Gavcrn VJDOf Srocc Relief PSV 1 4" Oloek bvoass 

Block Valve oo Butane Strainers 1·23~5- 112 Drain U no 

1-GS-PSV·S on 1-66-F-16 Potroehom F'uol Gas Drum 
1-M-PSV4 9cn 1·28·F·30 ADS Fuel Drum KO Po t 
1-GO-~SV-61 on 1·31-F. 7 Fuel Gas Drum 

1-66-PSV· IO on 1·l 1·F-55 SHU Chargo Hll FG KO Pot 
1·31-PSV-30 on 1-JJ.F-55 Hoi 0 1l Htrs FG KO Drum 

t -66-PSV-1 on 1--66-0-1 FG Scrubber O!f-qas line 

Block on 1-66-F· t~P-!er Petrocllem Fuet Ga~ Drum 
Block on 1·28·F· JO ADS Ftrel Drum KO Pot 
Block on 1-31·F-7 F'G KO Pot Bot d rain 

Block on 1-31 -F-55 SHU.f.~ge Htr FG KO Pot 

Block on 1·33-F ·55 Hot Oil Htrs FG KO Drum 
1-66-W ·2 on 1-66·F·1 Sour Fuel Gas KO Pot liauid 
1-66·LV·6 on 1·66·f ·16 Petrochem FG Drum 1;auid 

1·28-PSV-4 on 1·28·F· 1 Reactor Charne Drum 
1·28· PSV-<6 on 1-28-E.J5 lTI onl<>t Reactor Chorne 
1·28-PSV-G on 1-28-F-4 LPFO 

J-ll~·PSV·~g!].J;l8·B· 1 Conv Sec Hot Oil 
_1·28·PSV·2.0_0<) I~S·F-IA LPFD Woler Bocl 

Pre$5ure Control Valve on 1-28-F-1 Reactor Charge Drum 2S.PV-2A 
Pre3-!uro Control Valve on 1·2B4 F- 1 R~aclor Charco Drum 2S..PV-2B 
Pumo Soa!s on 1-28-G-35 ADS Chacae Pumo . Seal Po t 



W.:t.,.,~ Cia" Muumi!JiltiYI PLUI 
M:u-Jlbl'lfl f'clrokul1l Compl O)' u· 
L"atll:lbht.~rg Rdinlng. U .C 

Lubo iO•l 

Q (ADS) 

AOS 

Q (A0$2) 

AOS 
Misc. 

OccnoJ 
CTLO 

DPSVs 

15 Olod< v ...... 

2 Control Va>vos 

2 Pump Seals 

4 a lock v ol'ves 

3PSVs 

3PSVs 

3 BlOck v ,.,.,. 

I 1 

II 
7 nn 1.20-[" 10 Nol. Tnw01 "i>vhdt.n n 
lon "10 "oR><'s 

!,"'-" 
I 1 

'~ 

·~ I on 
I on 

I on 
I on! 

P<n 
II 

'· 13 on t 17 Tav.-er0 
I Blocl< on Tonk 194 or 64 ~ ;on;;;· 
I Bind< M sillif H2 ;;;;;;;-
1 Rl~k nn i No. 1 O••M Arr nr: 
I 8lOck on • _;;~ 
I Blook on -G-42 Pumo V.nt hno 
I Blod< en -;;~ Pum.;.~ 
I BlocXDft IFOOI 
I BWk on -lAp;,;;;;- ;-;: 
I Bl~k on 1 Pumn 
I Rlnl'k nn \1 Pum~;;"""'"" 
I Blocl< on 

Bind< on 
Bl~lv.-on 

• on 

•on 
Inn 

I on I ­
I ROVen15cn l -

•on 

! Pumo ,;;;;;;;:;;: 

I ADS '~""Jet <AnS IIPFnfl P<n 
1D<um 

HP•n · • =• ·p;;;-
ILPFD ' ;-,;; :Pol 

I J l y.,..., P\Jmps__c;·"' ..... I 
I •Ha""' I ;-G-:JOScoJ Pot 

lr -~·-• II 
I I , Oft .. ;-;;-

' I ' I ;,,;" "'"In In <:nul n.;;' 
Volvo Blocl< V .>IUO "" Fl.lro O:oo near-

1 8lOck on ·'4 Evac lot lrcm ADSRx i 1 
I BlOck on V<4 i!OS®r ila.Poi 

~on ISi in"'I~ID ""I 

IPCVs 

len IIS,-;;;;n;;;tP•oiio-;;diONo. l To-
• on 

I I Inn 1 liT1 " " ln l "• Flf ·InA I Inlet 
I 1 l nn I(T\ nu""!CTI n 

·• \01 on 'm ~ ... Cfl n .-"""' 
l on'" •-<1 crl n 

~:~~ ~ i -l" . 1 '·Ili on lt-fLOoe , v,.,dWolcoBolllo 
I Ooon OiOc;. on c ~T iSoid-~ 
I 8lOck if:lJveoo CT )F,..;;j' 



Wa'J~ (J.n Maumll..'llllln l'l:m 
~1ar.'llhon I'CIIUkurn t.:romr:my I , I' 
Cllkll, h\Jt& Rc:lin'n(!.o_:;I•:::L:::C.: ___ __________ _ - - ----- ------

Lubo lQs_l Sources DcHallctd Sourco DHeriptlon 
1-4-PSV-17 on 1-4-E-22 (S)IRel Pto!lash LIQIO Profmction;Jtor -1-4+PSV·22 on 1..C·.O·S mlct Guard C.:JSO R.c: F'ced -1-4-PSV·34 on 1-4·0 ·5 inlet Guard Caso Rx Feed 
1 ~·PSV-19on 1<4 F-7 PntR.Uh Drum 

9 PSVs \.J: .. PSV-21 on 1-4·~ Prctr3Ctlon3tor Ovhd tine -
1-4-PSV-42 on l...t·Ff-17 Gu:ud Case Feed Filter 
1-4-PSV-16 oo I-4·E·28 1n!ot SPU H2 hom HPFO 

Q (GC} t-4-PSV-101 on 4·E·18 Guovd c.:t.sc FHO Exc:h:Jngcr -14-PSV-102 on 4-E-18 Guard Case Fee-d Exth;:aooor Guard Case 
Valves Block on t -4-J-10 Ev:w:uation Jot -~es Oloc:k on t -4-F..S Prcf Ch'hd Ace 
Va.'ve Oloclt Va'>lc on 1·29-f·8 Guanl Case Fuol Gos Onm PSV 90 2" BlOck ~5$ 

6 Otocl< Valvos V."llvo Somf!io StaiJon on 4 ·F..O Prefroctlonft!or OVHO Accumulator • San1e1e 
Valve Oloc:k Valvo on 1·4 ·FF- 17 G\Jard Ca$4 Feed Fd~·er PSV-42 1· Bloc.k Bv=ss 
Va'>lc OlocltValve on t-4·fF· I 8 Guard C>se Feed Folter P5V"'3 I " Block Ovnass 
1·29-PSV-976 0<11·29-E-79 
1·29-PSV-975 on 1·29-F·I8 C_lal Treata< 

Q (CT) GPSVs 1·27-PSV-97-1 on 1-27-0 -7 Cl:o~y Tre.J!cr 
1-45-PSV-4 1 on 1-45-·0·15 II Sol Towor OVHO lllltl Clay T reaters ._1-66-P~.,.V-61 on 1..3 t-F-7 Fuol G3s Otum 
1-29-PSV-111 on 1-29-F-570 Cno Solot Ovhd W otor Bo!tlo 

2 Block Vt~rvos Valve' 8klek on 1·29-F-18 Clay Tfenlor Dim Drain 
Valve~ 610dt on 1·27-0-7 Cl.l'l Treat;r Otm Crain 

. 
Q (HO) 

I PSV I"'·PSV-90 on 1·29-F-3 Gu;ltd C>so Fuol Gos 0nm 
I Bloclt Volvo BJoc.k on 1·33·F·SS Hot 011 Hlrs FG KO Drum Hot Oil 
1 Pump Seals Pumn Seals on 1·2U-G·1 Hot Oil Pumo • ScnJ Pot 

~-33-PSV-52 on 1·33·F·51 SHU Hyd<!l!jOn Corne!••><>< Suc<oon Drum 
Q (Dol>ox) 1·3J.PSV·53 on 1·33-GC-51 SHU Hldl.!l!len Compressor 

1·33·PSV·1 oo 1·33·f·1 SHU Sweet Hy~ogen Suction Drum Sulfolane GPSVs -Dehezanizer 1-JJ -PSV-2 on 1·33-GC.- 1 SHU SweetM:ako-Up ~~tossn Compressor 
t-27-PSV-76 on 1·29-D- 13 Rcformale Oehexnnaer 
1·27-PSV-79 on 1·27-F-44 Rcronn OehO.c: Ovh-d AGe 

Q(GO) 1·27·PSV·89 on 1·27-F-55 outlet Loan Solvent ·-Old G-Oil 3PSVs I -4·PSV-43on 1·4 -FF-18 Guard C>so FCC><I Folt« 
Header 1·27-PSV-80 on 1·27·F· l SDb:ler Ovhd Rec 

2 PSVs t -68-PSV·IOon 1·3H·55 SHU Chargo Htr FG KO Pot 
Q (FSS) 1·31 -PSV·36 on 1·33-F-55 Hot Oil HUs FC KO 0Nm 

Vattr:slllocl<on 1·3t.f-7 FG KO Pot Sol draln Fuel Gas KO ·-Pot 4 Oloc:k Vatvos _'l_atve.s Glock on 1·31-F-55 SHU Char!JO Htt FG KO Pot 
Bloc!< on 1·31·F.S5 SHU Chat99 Htr FG KO_Pot 
VaM>s Block on I.JJ·f -55 Hot 0.1 HU< FG KO Drum 



Wol.'IC (,l\ Mtnimi.J.;J.Iion l1.aft 
M ¥l!thoft 1\:ctu lcum C••m;un) IJ' 
c.·~,l~tbburt Rcf~ttift~. u.c 

Lubo 1a;; Sourcos 

27 PSVs 

~LPCCR) 
LPCCR 

Equipment 

5 Pump Se:Jls 

2 Vents 

S Sample StaiJOnS 

1 Coottol v ntvo 

Dotallod Sourco_Qcscrletlon 
1 ~4-PSV-74 on t-M.f ·1 (S) outlet Purge Gas lfom 0:4-G-1 --1-!4·PSV· ton t-4<·f·l Scp;lta&cw 
t -44·PSV·2 on t-4.:-F- 1 ~rn1or 
1-44·PSV·3 on 1-44·F· 1 Sc~rrnor 
1-44-PSV-5 on 1·44-GC- 1 ouUot Recycle Gas Compre~of 
t-4-4-PSV·73 on t-411-GC- 1 outlet Re~lo Gas ComP-:tCS$01' 
1-«·PSV-7 on 1-44-F-2 Reconbct Drum 
1-4e-PSV.S on 144-$!-3 NOI (i.:a.s Chk>ndc TU!alcr 
144-PSV- 18 on 1-4.:-F-7 Net G3S Chtonde TreJtet 
1~4·PSV.S8 on 1~..:-F-67 Inlet Reduction Gas 
1-44-PSV·O on 1-44-0 -5 DobutMil:cr 
t-44-PSV-10 on 1-44-F·-40 Debut Ovhd Chlonclo Trt!atef 
1·44-PSV-12 on 1..:4-F-5 ~bu10vhd Ree 
1-44-PSV-16 on 1-44-E.OD !SI outlet Doi><JQml4>< loed 
1"""·PSV-1S on 1-44-E.OC lSI outlet ~l>ulano<ctr Iced 
1-M·PSV· 14 Otl_I-44--E-GB (5) outlot Ocbutan11Qr to-od 
1-44-PSV-13 on 1-44-E-GA @1: OUtiQt Oebutonizot food 
1..:4-PSV-22 on 1-44·F·9 LPCCR Fuel Gas D<um 

-1-«·PSV-St on t-4..:-F-41 Nc' Gas ComE tst Sc~c Suction Otum 
1-44-PSV·S2 on 1-44-F-42 Net Gas Como lnto<~e Drum 
1"'4·PSV·SSon 1-44-G·1812nd Slll<lel D~e to SPU/si!!tfback 
1-44-PSV-54 o n 1-44-G-18 ( t st Stag~~Oischargo to 44· f -4 1 
1-44-PSV·3' Otl 1-4<1-F- 13 lock Hopper No 1 -1-44-PSv.,..,;o on 1-44-F-19 L11t Eng~gcr No. 2 
1-4·PSV-30 on 1-44-F'-18 lock Ho(;!pcr No 2 
1-44-PSV..43 on 1-t:< 4 f.Jl R~ Gas Cm~scer 
1-44 .. PSV--46on 144-F-34 Boost~GasCoolesccr 
01)(!'n vents R0-819 on l-44-F..4ll44 Sep Pume! (G-4/S~ res vonts 

_Qpen vcnl.s R0: 11112 o n J..;14·Fo4Sf46 Recon Pu'!!QS (G.-115) tM vonts 
0tl('n vents R0-22123 on 1-44-F-47148 Debut Reboilc!r Pumps (G·81 t0) 
res ve-nts 
Open vont.s ll0·1Sil6 on 1"'4·F·4 9o'SO !lebutOvhd Pumps (G ·11112J 
res vents 
Puma sc~ls on 44-G..ot7 
R0-403 on Vont/LOdt Ho~r& ROC)·d~ Gas 
R0-442 on Ldvtock l lo~pots Booster Gou 
Valves Block on Samo!e Svstem Chlorlded RcducbOn Gas 
V3!VOS Block on 5;Jmpl0 SyStem Net Gas 
Valves Blocl< on AnoiYze< O!!!g Ven1 An;!!J:!er 5an'4>lo Ven1 
Vatve Sam~ St.1.t10n on R~ Hydrogen 5_3ompl0 Veot (SAM 334) 
Sample St~llon Baos:lec H)'dtogon Sam21a V£nl 
ControiVDIVO 1-4•1-PV-388 on t ..t:.S·F-1 Sep:.mtor Off-Gas to 44-G · l 



W.J \1¢ G:u ,\tininu~o~lion l'l:t11 
,\ l.lt:Mhon f1t:lroiCUt:ll'OO~)' Ll' 
C;ttl~.,hbUI@ ~g. LLC --- - - - - - - - - ------- ·-- -

Lube (0.> Sources - Ootail~d Source Dosc::rfJ!tiOn - - -varves Woe~4-E-1 (T) infct No 4 ~ProduCt sun ~ Bl0dt~4-G-18 Nol G:as Comp vcnl oas 
varves OJock on 1-4<:-GC-1 inlctRccxeJoGo.sCom~r V.Wes Block oo l..t4·J·1 Jet E~or Sys:tem 
Vatvos Block on 1·44-F-67 Red Gas Chlonde Trt!ater - --
Valves BJock on 1-44-F-49150 Oe:but Ovhd Puml?,! (G-11112! dcschar~ ~s B!ock on 1-44-~-5 Dobut Ovh<l Rec 0 11-gas -Valves Blocl< on I..O.:·F-9 LPCCR Fuol Gas Otum B1m 
~s Block on 1-44-F-18 Lock lioppo~ -~~es Woc:k on f...;t(.f -34 Btm out~~ Coa1esc.er Valvo Pu:m,e Se.Jk. on 44-GM Rc-Con!llct l!:9wd Pumf!S • Soal Pots VaNe S.ame.Le...§.t!!Lo~Booster Hydt29cn S."tm~ Vent V;:hc ~V!!!!!..on~F-2Rocon~OfU·m4~-PSV-7 1.5" b!oc:k bypns.s V~JJvo Block Valvo on 1 ·4~·F·3 Not Gas Chlotldo Tfool.et ~4-PSV..U 1..SM block .Bl'Pi!SS 
Valve Block Valve on 1·44·F-67 '"~' Roduction Gas <1~·PSV·88 1 5'" blocl< bvei!SS 

Q (LPCCR) Valvo B!ocl< Valvo on 1-'-4-G-18 (2nd $1>go) Oooehargolo SPUispollback 44-LPCCR 27 Olock V:.lvcs -~55 1.5" blOck_!lyoass 
Equipment Valvo Blocl< VO!ve on 1-44-G-18 (lSI Sl.>ge) O.scha<go to 44-F~ I 44·PSV·S4 ~1oc> byl)a_ss 

Valvo Block Valve 0t1 1-44 ·F41 Net Gos Comp 1st Stage Suct»on Drum 44· PSV-511 S'"block~$5 
Vo!vc Olock v.:uve on 1-44-F-42 Net Gos Comp fnlerstage Drum 44-PSV-52 .12:..~1>)'1>0SS 
Vat-1e Bloclc Valvo on 1-4-4-F-7 Net Gas Chlonde TrcO'Uer 44-PSV-18 3" block ~aJ!_ 
Valvo B!ocl< Valve on 1-44·0-5 Oobu'.anaer 44·PSV·9 1 s· block bY,P-ass Valvo Block Valvo on 1·44-F-40 Debut Ovhd Chloride Tre.:J!Cr 4~·PSV·1 0 I 5· ~~· V;:alve Stock Va'tve on l-44-F-9lPCCR Fuel Gls Drum 44-PSV·2·2 1.5" block I two:.au - --Valvo B!ocl< Volvo on I-44·F-33 Recycle Gas Coale>scer '-4-PSV-43 1.5" blOck 1-~· 
Valvo Block Valve M 1-44-E-1 (5) outlet Purge Ga.s rrom 44·G-1 4-PSV-14 t• _ b1odc b:fP'lU -Valvo Block Valvo on 1..44-F-19 Lift l!ng.1ger No 2 44-PSV-40 1.s· blocl< Jrn>M• 
Valve Bloclt Vatve on 1-44-F-1 Scoarator 44-PSV-J 1 S" block bvo:ass 1-.li·PSV-48 on 1·31-GC-1 SPU Hyd!!'!Jen C~sor (Qs puc) lPSVs 1·31··PSV·Sf on 1-lt..(;C .. t SPU H~eo Compressor SPU 1-.l i ·PSV-47 on 1-31-F-4 SPU Hydrogon Com~es<or KO Pot Compressor 

1 COI'f'IC)CHOOt 
Seal ~P.fessor Seal on..H!.,:._GC-1 SPU Hydr29oo Comp.re$SOt -1 lll<lck Valve Block on 1·3.!£:!...FG KQ~draon 



W:.,re G;rt 1\hniminltoo Pl.ua 
,\tw.:.~hltn l"ctrulro.n C~y U' 
C;xk1~, kclit'thtt!. lLC 

Lube (Os l Sourc.os 

Q (Cumc) 

Cumene 47 PSVs 

Equip ment 

Detailed Sou reo Ocsc.!!p:Uo_!L •. 
1·35-PSV-2 on 1-35-F·2 CJICJ' Combined ChArge --l ~lS..PSV-43 on 1·35·0·2 Feed to No t Re.1c1or 
~S·PSV·7 on 1-J>D-2 Feed co No. 1 Rooc<D< 
1-35-PSV-6 on 1-J>D-2 No I Re3CIO< --1-35-PSV·9 on 1·3S..F·5 outiet No. 1 Reactof Product Cat Fa1:e:r Pot 
~;·PSV·10 on t-35·F-6 outlet No. 2 React04' Produd Cat F11:er Pol -1·3!>-PSV·82_on 1·35·0-4 N0.1 Rectifier ovh to DcP.tOO 
~S·PSV· 12 1 on 1-35-E-4 1 oullel C31C3' Chnrgo lo 1-35-E-718 

1·35-PSV-49 on 1-35-F-7 Oc-pros;!aniztor Ovhd Roc 
I.JS-PSV-89. on 1·35·0 ·5 [)eptc2 Ovtld co l·3S.E·12's 
t.JS.PSV·88on 1·3s-f"'2 00~1 Ill Cot Bonom• KO Pol 
~SV·12 on 1-JS-0-6 Q-,eme.ld Ill Col O...hd to 1-3S-E-13's 

1 ·3S..PSV·13 on 1·35·0-6 Ovcll'leoad Bz Col Ovhd 10 1<l5·E·13's 
1·35-PSV-14 on 1·35·0.0 Ovcrhe{ld Bz Col Ovhd to 1·35-E· 13'$ 
1·35-·PSV-t5on 1·35·0-G Overhead B.z CoiOJhcf to 1·35-E-13'$ 
1·3S.PSV·60on 1-35-F-ll_Bl Col Ovhd Rcc 
1·35·PSV-70on 1·35·0-17 No 1 Rectl1ier Ovhd to E-47 
1·35·PSV·73on 1-35-F.JS No I Cumotl<l9ol H20 Wash 
1· l5·PSV-7S on 1-35·0..S Cby Tfcatcr 
1·35-PSV-76 on 1·35·0 ·9 Cia~ trea;er 
1·7-PSV-9 on T~nX 91 C31C3' Combined Chomo 
1·35·PSV·9.0 on 1-35-T-91192 CJICJ' Comb.nod Chnme 
1..35-PSV-115 on 1·35--T·D1192 C31C3' Comblnod Charge 
~~·PSV.f56 o.n t-35-0· IS lntet Feed to No 3 RCX(Or 
J.:.3S.PSV~ on t-35-0· 15 outSet No 3 Reactor 
1·35-PSV~9Aon 1·35·F-29 outlet No 3 Rexaor Product Ca: F~er Pot 
1·35·PSV-7< on 1-35·0·16 No 2 Cu~o C~ Ovhd Line 
1·35-PSV-114 on t-35·f·34 No. 2 Cumene Col Ovhd Rec 
1·3S·PSV-44 on 1·35·0 ·3 FcOO lo No 2 Rcac,IOf 
1·35-PSV...S on 1 ·35~0·3 Feed 10 No. 2 Reactor 
1·3$-PSV-5 on 1-JS-0-J No 2 ReaclO< 
1-35-PSV-75 on 1·~ Q;ly_Treale< 
1·35·PSV-76on 1-35-0-9 Cla1 Tre.1ter 

f-i.JS·PSV-91 on 1-JS.D-18 8z Col Bot Ctav Ttea:er 
1.JS.PSV-92 on t-35-0 ·19 Oz COl Bot Cia¥, Treo11:er 
1·35-PSV-93 on 1·3S·f ·SO Oz Col Bot Cloy Troaler Eff f11ter Pol 

....!:,..~S·PSV·94 on t-3S.F·!t1 Bz Col Bot Clal Treater I::U Fd:cr Po t 
1·35-PSV-111 on 1·3S.E-48A iS lintel Oz Col Doc Cla•l Treater Etf Filter Pot 
1·3S-PSV-I 12"" 1-3S·E-48A (T) oulle: Bz Col Bot E·46C 

...!:}.S.PSV·95 on 1·35-0.20 No_ t CUmene Cot O...hd Una 

.J:3S·PSV-96 on 1-JS·D·20 No 1 Cumenc Col Ovhd Une 
1·3S·PSV-97 on 1·35·0 ·20 No 1 Cumcno Col Ovhd line 
1·3S·PSV-7 1 on 1-35·F·33 No.2 Re<::t Ovhd Roc 
1-JS.PSV-107 on 1-35·0 ·21 Prop::mo KOH Treater outlet 
1·3S.PSV-t08 on 1·35·0 ·22 Propano KOH Treater outlet 
1-3S.PSV·109 on 1·35 E·56 {S) Wet Prop.;mo KOH Trea:et ou1:<lt 
1·3S-PSV-9Son 1·35 F-<6 No. 1 CumeneOvhd Roc 



W.ntr r.:.~ M1nimizuion rtu. 
!-bt.~th..lft l'ruukum C...,."''-~"Y u• 
C-'dcn~eRrfinintr:-~L~L~<:'-----------------------------

Q {Cuma) 
Cumene 

Equipment 
35 Bloclc; Vnfvc-s 



Wa~l( G;l$ Minimil'aliOn Pl;\u 
M:muhon l'<'rokum Comp;,ny 1.1' 
S:•tktt~bmt; K<li nint. LtC 

Lube (0s) Sources 

Otcumo) 
10 Pump Sc;JIS 

Cumene 
Equipment 

2 Controt Vnlves 

1 Samole S~tion 

QI•SILEP) 
#5 Crude/LEP 32 PSVs. 

Equipment 

Detailed Source Descrip tion -
RO Vents on 1·35-G-4 Oeoroo Bot1oms Pumo -
RO Vents on 1-35-G-J Roactor Ch.aroc Pumo 

~~P Vents on 1·3S.·G·8 Spme lo both above 
RO Vents on t-35--F-~8159 1-~-.82183 
~0 vents on 1-35-F-5415.5 1-35-G-78179 
ROVenl$oo 1·3$·f ·561$7 1·35·G ·80181 
RO Vents on 1·35-F-611G·84 Seal Pot VenUOeocoo Bo1 
RO Vents on 1-3S.G·57 1-35-G-57 Se.>l Pol F..!IO 
RO Vents oo 1·35-G-58 1-JS.G-58 Seal Pot F-ll 1 

N1trooen ouroe on 1-35-G-27 mechanical S<>al lo Lube Flare IM2013dd9 1·00 1) 

1-35-PV-69 Control Valve on 1·35-F.,S Bz Col 0\lttd Rec 

1-35-PV-SJC Control Valve on 1·35--D-17 No 2 Red Ovhd lo F-33 

BlOCk Val"ro on Sample line From Samole Cooler (SAM 509) 

1·37·PSV-70 on 3H·19 
1-41·PSV~123oo 1-41-E-3 (S) ln!~t Keorosene Product 

1-< 1-PSV-118 oo 1·41 ·E-< ISl inlet o;esel Product 

1-<1·PSV·119 oo 1-11-E-SB ISl inlet Uooer Side PIA 
1-<1-PSV-12d oo 1·41-E·2 (S) oullel HSRN to 1831184 Tks 
1-41 -PSV-120 ~1 ·E·66 (S} inlet l owot S1dC PIA 
1-'11-PSV-121 oo t·d1 ·E·76 (5) lnlel HGO PIA 
1-41-PSV-49 on 1-41-E-8 (S) inlet Preflas.ll Crude 
1-41·PSV·106oo 1-41-E>10A (S) inlet PreO.:tsh Crude from E·109 
1-41-PSV-107 on t-41 ·E·10S ($) Inlet PtCIIash Crudo hom E..S -1-41-PSV-8 1 on 1-4 1·F·1 Crudo Cot Ovhd Rec 
1-4 t ·PSV·82 on 1-4 1-F-1 Crude Col Ovhd Rec 

1-4 t -PSV-76 on 1-41·f · 7 Crude Col Ovhd C~scor 
1-41·P~·102 on 1-41-F-8 To2 PlA Coatesce-r 

1·41-PSV-66 on t-41-0-1 Crude Col 0\lhd line -_1·4 t ·PSV-67 0t1 1-41-0-1 Ccude Col 0\lhd tine 
1-41-PSV-111 on 1-41·0 ·1 Crude Col Ovhd lino 
1-41·PSV·1_13 on 1-41 ·Q-.1 Crude Cot 0\l'hd 1/no 
1·4 1·PSV·64 on 1-41-0·1 Crude Col Ovhd line 

1-41-PSV-65 on 1-4 t -0 · 1 Crude Col Ovhd line 
t -4 t -PSV- 112 on 1·41 -Q-- 1 Crude Col Ovhd line 
1·4 t·PSV· 114 on 1-41 -0 ·1 Crude Col Ovhd tine 
1-43-PSV-49 on 1-43-E:-2 lTI Inlet Oehexanizer Bottoms 

1-43-PSV-47 on~:.!lA_(!) inle1LSR hom No. 5 Crude 0 •1hd 
1·43·PSV·55 on 1-43·0 ·1 St112per Ovhd hoo 
1-43-PSV-15 on 1-43-0·3 Abs.oc-ber 0\'hd hne 

1-43-PSV-29 on t -43·0·2 Oehe.!!~iz~.L~dj_lne 

1-'13-PSV-33 on_l.c13£:2 Dehe• Ovhd Ace 
1-43--P~12 on 1-43·E·12@) Natural Gas VDporizer 
1./13--PSV-36 on 1-4}·f~ Fuel Gas Drum - -- -

..!:i:J-..!:5Y.:.57 ..!?.'l.!·~:!H~~e Sue Drum 0!!<e.sl 
1-43-PSV-58 on t ./13·GC·30 LEP Comp discharge to Abs 



\\ ':.,.le G;u. M•nuni;r:.IH.m Pl.)l'l 
M:~r:11hon P<crokmn t:omr:uw l.P 
COlll<ll'-bl.ltg. Kc:lin.inf. LlC 

Lubo (Qs) Sourcos 

23 Block Valves 

Q (•51LEPJ 
#5 Crude/L EP 

Equipment 

1 Sweop 
1 Control Valve 

8 Pump Se31S 

I SDmpte S1Dt10ns 
I Compt"""' 

Seal 

Ow c3J 
4 11 L ine 

Propane 5 BtotJc vatvoes 
Driers 

Equipment 

Detailed Sou rco Ocscrlru!_on 
BlOd< oo 1-43-F-< F""l G3s ONm RV B;pnss 
lllocl< on SatnPie< Vent LEP Co!!!P- Sue O...mjga ... ) 
Glock on 1--13-G~1f2 Oohex O~pump vents 
BlOck Valvo on 1-41 ·F~35 Strnnde<l Ga.s KO Pot 
BlOCk V"''vo en 1_.3-F· IB LEP Como<ess« SUCIAln O...m 4" blocl< l>"fi>'IU 
Block Valvo on 1"""3-F...-t Lube PIM I Fuel Gas Drum 
Block V.31va on 1 -4J..F~30 Fuel Gus KO Pol ~k Valve on 1-41-F- 1 •S Crud<!OVHO Reciever 4" Block Bypass orO<Jnd PV-7B 
~-V~I'Vo on SAM 074 Vent Absorber OIIGas 
Block Valve on SAM 6 72 Vern Oel1ex OVHO --Olocl< Vo>to en I-43-GC·30 LEP CC>rf1P!.0$50f PSV58 4" bloel< I!Y~SS 
Block Vol'o'O on 1-43-GC·30 LEP c_omprcsscr distance piece p3Ckmg vents BJoc.k Valvo on I-43~E·2 (T) Inlet Oehexanl.:cr Bottoms PSV49 2 .. biOGk 
b-.oass 
610ek Valvo on 1-43-0·1 Slnps>Q:r Ovhd l•nc PSV55 3" block ~YJ!:QSS 
Olock Valvo on 1-4J..0·3 Absofbct Ovhd hno PSV15 2' block by~ss 
BlOCk Valve on I-43-F·2 Oehex Ovhd Ace PSV33 2" block I>Y.J!I!SS 
Block Valvo on 1-41-E·l {S) inlol Kerosooo Product PSV 123 I" bloc;)( by~~ 
Block Valvo on 1-41-E-4 {S) inlet Olosol Product PSV 118 1""block b~pass 

!-~lOCk Val•1o on I-41·E-5B {SJ inlet U1!9<>r Soc!e P/1\ PSVII9 I" block I>Ye;!SS 810Cl< Va.''ve on 1-41-E-2 (Sl outlet HSRN to 183118-< Tl<s PSV 124 1 .~- bloc,k _bY!>ass 
BlOC~ Valvo on 1-41·0·1 Crude Col Ovhd l.no PSVG4 8" bloc;k by~s:s 
BlOCk Valvo on 1_.1-E.OB (S) lnlollo..~ Soc!e PI A PSV-120 I 5" block !>YJ>>Ss 
Dlook Valvo on 1-41-E·7B lSI •nlet HGO P/11 PSV-121 1.5" blOCk b•1oass 
1-41·F·34 Sweet Fuel G~s Purno 
1..4 1·PV-7B on 1-41·F· 1 Ctudo: Col Ovhd Aec Ol!~a~ 
RO Vents on 1-41.C.3 Proflash Boltoms 41~-J lnbOatd Seal Pot 41·F·~1 
~~Vents on 1-41-G·l Prenash Bottoms 41·G-3 OutbO~rd 5enl Pot 41 ·F·5.L__ RO Vents on 1-41-G-4 Prerla$h Oouoms 4 1-G-4 lnb«)rd Seal Pot.: 1·F·S3 
ROVents on 1-41-G-4 Prefbsh Botloms41-G-4 0\itDOard Se31 Pot41·f·S< 
~e Seals on 1-4 1.0·20 01esol/ HGO Product Pume ~Seal Pot 
PtJm~ Seals on 1..41 -6·21 HGO PumpAIOI.Ind Pum~ ·Seal Pot 
Pump Seals on I-41 -G·22 HGO 01 LSR PIA~ · Seal Pot 
Pump Scallon 1><4 1·G·23 HGO Product Pump· Scol Pot 
Sltmolo Sl.'ltions on 1·43·AJ·S rouled to lube flare hendcr (M20 l:l62 13·001 ) Temporary Seal COtnPf'MSOt on 1~37-F-20 fT:il G:J-s Compre$501) to Ule 1\.ltc he3der 1·14·f ·10 

25·0.13/14 PSV-GI 8y~ass I" 
25-0 ·13114 PSV-64 By~s 31<" 
1·35·0·13 No I Pr-~ber PSV·62 bYf)a5.5 3/4" 

.J·3>0 · 1-1 No. 2 Prop:.no Absorber PSV.U3 bypas$ 2" 

1-35-F-28 Propano R~ Coalesce< PSV-GI byp;>ss I " 



WJ.<o.!e Gas Minimit..alioo Plan 
M:u:lthoo Pr uoltum Comp.:my IJ• 
Catlr-tuburv, Rd inin;;. U .C 

Lube tQsl Sources 

O wcJ) 
4" Line 

Propane 5PSVs 

Driers 
Eauioment 

7 PSVs 

Q (Tf/R) 

South End 
Tank 

Farm/Racks 9 Sloclt Valves 

1 Sweeo 

Oot~llcd Source Description ·- -
1-35--PSV -62 on 1 ·35~0413 No 1 Prop~e Absorber 
1·35-PSV-63 on 1·35·0- 14 No. 2 Pro2ane Abso.bcr 
1 ~35-PSV~59 on 1-35-F-26 P~~anQ'Coa!csccr 
,.1 -3$.~~...§.1 or:IJ~$.F-2!Le!.QQane Reg Coalesc.er 

1 ·35·~~ o!!...!:.~~r.f!~ane :o D-13111. 
.J..:!.G·PSV·S on 1·16·F·2 Pro~~assing Drum 

1·16-PSV-4 on PtOf!~Jne Cave-rn Proeanc Cave-m Dome 
PSV on ~affinale from SE to Tank 765 
2·27·PSV·202 oo BuUJne trom LPG lOJdona Rock 
Block0ll 1-t-1-f!-15 1· 14-G--M Seal Reservoir 
Block on 1·7-G-32514721473 Bz euml?: Tandum s~alvonts 
BlOck on PUichas~ ~o 2-66·f ·13 
~-on LPG Ra;tC<lr to 2-66-F- 13 

BSock on LPG Railcar to 2·GG· f ·13 
BSocJt on LPG__Bailc.lr to 2-66-F- 13 
B!oci< on LPG Ra;!cat to 2-66-F-13 

Bklcl< on LPG ~ailc.ar to 2·6G·F·13 
Bk:lck on Tublnn from SA Fuel Gas Analyzer to ftate fM20136525) 



\VMI~ Gl5 ~hnimin!iOO PI.JJ\ 
~hr.1d1~ f'clrol<um Com(l.ln) 1.1• 
Co~llccblo.n~ R~fining. LU: 

Lu bo 10 •1 Sources 

a,,- c'1 
3" Line 

2 Conttol Volvos 

Propane 
Driers 1 Block Vatve 

Eauipment 

6PSVs 

Q (PB) 

Propylene 
Bullets 

Equipment 
4 Block Vatves 

10 PSV$ 

Q(MSI 
MSAT 

Sulfolane 
Equipment 

8 Blocl< Valves 

Q(I LGCJ 
Lower Gas 1 PSV 

Con #1 Lino 
Q!ZLGCI 

Lower Gas NA 

Con #2 Line 

Oet.ailtd Sou reo Ooscrip tion 

LV•JG !1"Con•o1Valvo) P<opana Cool1oS5CC>f H20 Boot 
Cl Ory:cr Level Conuoii.Y·33 

...f!2p~M_Co.:tloss.ccr H20 Ooot LV·JG b;tpnss 
~o on 35:E·53 Proeztcne Vo1J2!1zor 
~1 l5on 35-E-61 Proe:ll~na Vaesril:ct 
PSV·9 on J.S-T-91 Propy~ne Tank 9 1 
1·7·PSV·IO on Tank 91 C31C3" C<>rNlined Chal1le 
1·7·PSV·I1 on Tank 92 C31C3" CCmllinc<ICharge 
I-7·PSV·12 on Tank 92 C31C3' Combined Chome 

UIOCI< Valve Valve oo Tan~ 91 C31C3' Combined Charge PSV·9 3' blook 
by~>S 

18~ Vn~ .. e Valve on Tank 92 CJJC3' Combined Charge PSV-1 1 Y block 
~~:'t!S 
Block Valvo Valvo on 1-35· T -9 1/92 C31C3' Combined Charge PSV-90 1· block 
b~pnn 
U10c:k Valve Valve on 1-.35-T -91/02 C31C3' Combined Char1)e PSV-1 15 1" 
block bvoass 

PSV·9t4 on 27·0-31 Water wash Column 
~~·926 Con 27· F·57 Se!itter OVHO Accuroola10< 

PSV·929 on 27·f ·57 Se!ollor OVHD Accumubtor 
PSV·94-4 on 27·E-o2 Heavy RefOimatg; e:•(.h.lnf}er -~~·!l62 0<1 27·E-B2 Heavy Relonnato e.~er 
PSV·901 on 27·E~_Oehexan«et F..., g•~et 
PSV-958 on 27-Ej)O Oehexantlet F~ EJC:thanger 
PSV·tl51 on 27·E·2 Reformatc Spl!l~er feed Ekehanoec 
PSV·972 00 27-E-2 Rcformate SP.Ii l1er f'~d Exchanger 

I~V·922 on 27-0.30 Reformote Spbnor 
PSV-938 on 27-0-30 Reformate Sohnet 
Bye;.1ss PSV-922 on 27·0 ·30 Reformate SpLIIcr 12" block 
~pa.ss PSV·938on 27-0 -30 Raformato SJJ.!!Uer 12" blOCk 

Bxt!ass PSV-!151 on 27·E:2 Rerorm.J.ta Sell.noc Feed Exchungec 
B~s PSV-961 on 27·E-63 Oche-izC>< Food E• 
8~ PSV·95B on 27·E-60 Oehc.anill!f Feed Exch>nge! 
~ss PSV·914 on27·0 .. ;.31 WolelWoshCoiUmn -J!y~s PSV·962 on 27·E-32 Hoavy Rc!O!Tn•le Excha!l)Jer 
Bvoo>S PSV-972 on 2 7·E·2 Rofom\D:o $plotter Feed Exchonger 

2·27-PSV-110 on 2·27·F·43 OIU Hydrogen KO Drum 

No acttve equipment on l1no 



W.ht(' (.i.u \tin1m1r;\IIO!l I'I.:Ln 
,\br...thon l '~lrolcum COftlp..lny 1.1• 
C:ukn~bwt,:. Nclinm)',. LLC 

Lube 10•> Sources 

Q(3LGC) 8 PSVs 
Low er Gas 

Con #3 Line 
Equipment 

3 Okx:.k Valves 

2 PumpScOI$ 

Q(4LGC) 
L ow er Gas 

Con #4 Line 8PCVs 

Equipment 

t Block Votvo 

t2 PSVs 

O csLCC> 
Lower Gas 

Con #5 Line 
Equipment 

7 O!ock V.:~tvos 

OoUIIed Sourc:e Doscriotion 
2·24·PSV-107 on2·24·F.OO Carbon Trea:er $and F•"'or 
2·24·PSV·108 on2·24·F..fl1 ~bon Treater Sand Fillet 
2·3-PSV·IOG on2·:1-F· tO Pte»ane C:ltbon Troatc>t 
~~·PSV-126 on2-).f •. J1 Slowdown Orum AccumuiJfOof 
2·3-PSV-105 on2·3·0·1 Proe<lnc Ct'Jtbon Troater 
z..Q6.PSV·t5 on 2-GG-f· 13 SA Gas Drum 
2·24·PSV.08 on2-24·F·39 GC C3/C4 Water Sollle< 
2·24-PSV·84 cn2-24·0.5 SG D~OP. Fd C:lusbe Sctub -Stock V;Jtvo on 24-F.OO C.~ubon Treater Sand Filter PSV107 , .. brE!:ass l•ne 
Block V:.rve on 24·F·61 Carbon Treater Sand Filte-r PSV108 I " b~~ass l ine 
Block Valve on FLlre 0<~ on ~ ol 19 Bldg 
~2 Seal Pol Vents 2·2-G-202 
Pump Se:ll Pol Vents 2·2·G-203 
2·3-PSV· t3t on 2·3-F-45AII<v &lllno Fee<!CoaleSCC< 
2-3-PSV.t32_,on 2·3·f-46 ~Butane Feed Coatc!Occr 
2·3·PSV-t20 on 2·3·F·51 AI~ Ouu.no Feed Y/(Jtcr Sco 
2·24·PSV·3 on 2·2'·0-3 N3ph1ha Oesul'lc:e Scrubber 
2·2/o·PSV-40 on 2·24·0·26 HCC C3ustic Scrubber 
2·2·PSV-001 on 2·2·0-1 Aux S21t!ter Ovhd hne 
2·2·PSV· 12 on 2·2·F· I Avx SD1rt1e< Ovhd ACG 
Bbck Valve on 2·3·F·51 Atky Butano Feed Wtlter Scp 2·3·PSV-120 4" block bypass 

2·2-PSV..Jt on 2·2"E.:3 (T) tnlet Aux S~tUer Btms to Alky 
2·2·PSV·214 oo 2·2·E~outfct Aux Se;lrucr Btms Reboil~r 
2.S.PSV-t9on 02 Tank <3 Radt PSV 

.1:.._30-PSV-56 on 2·30·E.J9 Propane Chllk!r 
2·66-PSV· I 0<1 2·66-f· I SA Fuel Gas Drum 
2·24-PSV-89 on MEA scrubbe< 2·24·0.38 -2·S·PSV· 12 Butano Vapon.toer 2-S..E·8 
2-J()·PSV-03 on 2·31l-F· tO !)eproe Feed Surgo Otum 
2·24·PSV·22E on2·24·F·9 SG De!><02 Fd Causbc Scrub 

' - -2·24·PSV·8B on 2·24·F·56 GC C31C4 MerCOJ:!lan Extrtlcl 
2-24·PSV-24 on 2·2·D·t2 CoU$Iic Qxi<H:et 
2·24·PSV· 125 on 2·2-<·F-17 SfK"nl C3UStiC Hold1!:!9 Drum 
2·24·PSV·126 on 2·24·F· 18 Sp~nt Causllc Ho!dt~g_Orum -2·24-PSV· t4 on 2·24· f · 17 Spent C:luslic Hold"9 D<um 
2-24·PSV·15 oo 2·24·F·18 S~nt Causbc Holdtng Orurn -~4-PSV- 16 on 2·24·F· 19 S(!entCaustic Hold1ng Orum 
2-24·PSV·99 on 2·24.0.2S SG Deotoo Feed Moe Exlr.>Ct 
~Valvo on KOG Natur:al Gas Tonk Cm 
~~ Val've on - 12 Tank Car Rnck Vent 
~ V:rhO on Neat 2·2.£·2 FLlre 0<~ 
J!_Jock on Sa~-S~tem ve':lt GC CJJC4 Morc.:Jptan txrm ct 
Block on 2-24·f· t 7118119 S~nl CauSbC HOidl!_IICJ Orum 
Biock Valvo on 2·2·D·12LGC Caus:tiC Oxtdrz:ec vt':nl -BIOdt Vatvo on 2·4 ·0 ·2 TIS CJJC4 C:lusbC Prewash Drums 2·4·PSV- 1 15 3~ blOCk bvo."lSS 



W.:ble (ia.' ,\1inimilalmn l'l.ln 
\l .'ll:l ll~o~..\1'1 l1ttrokm11 c.,lnl\11'1)' U' 
C.:~ntctuburr. Relining. t.u.:: 

Lubo fOt) SOUfCC!S 

12 PSVs 

Q {GLGC) 

lower Gas 
Con #6 Line 

2<1 Block V\»Nos 
Equipment 

6 S.:Jmpllng 
Staoons 

4 P\.lmp SeJl$ 

Oatallod Sourca Ooscrlpllon 
2-66-PSV·l on 2-6£i..F-4 SA Sour Fuel Gas KO Pol 

-?·JO.PSV·2"" 2·.30._1'.0 N~ Froct Ovl\d 1;ne 10 Drum 
2·30·PSV·7 CH1 2·30.F.O NoDI> Froct Reflux Drum 
2·30-PSV-29 on 2·30-F-13 No. 2/J c u Naph Coa.lcsccr 
2·30-PSV·72 an 2·30-E·13 m OU!Iet Hat OJ 
2·30.PSV·93 an 2·30-f·tO ~Feed SUI~ Drum 
2·30-PSV.09_an 2·30·F·111lej)rop Rcnux Drum 
2·30-PSV,9 on 2.JO.E·14A (T) oullot Do'"'"'"""' Focd 
2.JO.PSV·74 on 2·30-E·lt fnlet NoJ>h:h;> lrom 2·30-E.oNB 

~~4·PSV·92 on 2·24·0-<0 SG Ooprcp Fd MOEA Sctub 
2·24·PSV·93 on 2·24·f·57 SG Ocprop Fd \Valor wash 
2·14·PSV·94 on 2·24·f·58 SG Ocprop Fd ~esce< 

B1oC1< Volvo on 2-66-F·S Swee.t f;.G KO Pot 2-66-PSV·l 4" b<od< l>'tp;>ss 
BloCI< Volvo on 2-66-F·1 SA Fuot Cos Drum 2-66-PSV· 1 2" block "'""'SS 
BloCI< on Ab5c<b<f Ovl\d S31!4>1n9 System vont 
BloCI< on Ma.n Spldter Ovhd_Soolot>tlQ Svstom vent 
BloCI< on Aul Splitter Ovl\d Sampling System venl 
Blook on S;nppt! Bonoms Sam£!hng S:,:s1em \'en! 
~~on Mom Ocl>ut Ovl\d SamJ!II)9 System ven1 
I-~ on Soc Oebul Ovhd S.mpling System vent 

Block on 2·lo.G·2121/21A /\&S Bottoms pom~ ... ents 
Block on 2·30 ·G·313A Naphtha Lean Oil pump vents 
Bioc.k on 2·30·G·5 Nu_eh Fmc.1 Reflux pump vents 
Bloclr. on 2·30·G-6A Common S~re.J~ump vents 
B!Otk on 2·30-G-6 Oobu·!4·mlzer F(te<(pump vents 

1~ock on 2·30-G..OIBA Debut Renux pump vMts 
Block on 2·3IJ.G·2GI27 Oeprop FOOd pump veniS 
Oloek on 2·30·F·10 OCP-!QP.: F~d Surgo Drum -
Olock on 2·30·0 · 10 Oepcop Ranux PumP. vent 
Block on 2 ·30· F:· 11 OOj!!Of:!: Roftux Drum 
Block on 2·30-G· I I No ph Do_Reb ~mp vent 
Oloek on 2·30·G·1 lA Common Sprue purnp vent 
~k on 2·30.0·12 No ph De Exch s;do pump vent 

Clock on 2·30·F·15 Sui Cns Fl\»re KO Drum 

Slack Valve~ 2·30·f·2-' Fuol Gas KO Pot 
Olock volvo on 2·30.0·22 30.G·22 Pump dtO;n 
Abs.ofbcf Ovhd SamDling System vent -~.!mn Salrt1er Ovhd S3m~ System vct~t 
Aux ~nat Ovhd Sam~t.ng System vent 

..ID.!!pptr Bottoms Si:lm~ Systom vent --t~~n Debut Ovhd Sampling System \'ent . 
Soc Debut Ovl\d s.,p~~ng S~m vent 
2·30-G 6A Resel'\'()ll Yen! R0-321 

2-30.0.1 o ReseJVO/t "'"t R0·320 -2.JO.G.,.!J ReseNO!r vent R0-322 
2-30-G-1 tA Rfi'Set\IOit veru A0-323 



Wa~ c;~ !-hAI .. I7:Xi.on rLn 
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Lubo 10., Sources 

16 PSVs 

a,s., 
Sulfolane 
Products 

10 Block Valves 

2 Pum.p Seals 

1 ~al Pot 
t Control Valvo 

1 Vent 
1 Sample Stallon 

OcsFJ 
Sulfolane 7PSVs 

Feed 

OeUiJed Source OcurieUon 
1-27-PSV·38 onl-27·0·13 11 Totucno COI'umn 
1·27-PSV-36 on 1·27-.0 ·11 Xylene Col Ovhd lmo 
1·27-PSV-.51 on 1-27-n ·17 Benzcno Column 
1·27-PSV·53 '!!' 1·27.().4 Stripper Col Ovhd lo CO<ld's 
1·27-PSV·10Son 1-27·F·31 R~ Colrmn 01/HOJ\r:QJm<JbiO< 
1·27-PSV-43 on 1·21~[).14 Recovc!)' Col Ovhd hne ·-1·27·PSV·9M on 1·27·0 ·17 Bz Col Ovhd line 
1-27-PSV-965 on 1-27·0·13 No. 1 Tot Col Ovhd lone 
1·27·PSV·76on 1·29·0·13 ReforrnMe Oehcxanltm 
1·27-PSV·79 on 1·27-F-44 Retoon Dohex Ovhd /\.«. 
1-27·PSV·81 on 1027· D·13intet Rolorma;e Oenox feed 
1·29·PSV·87 on 1·29·E·75 m outlel RotrDoMx Bolio 1-29-E-82 -· 1·29·PSV·107 on 1·29-E·7S !Sl oullcl Raff Dohox Col C':!;!;ge 
1-29-PSV·74 on 1·29-0·18 RaH Oehex Ovhd •no 
1·7·PSV·815 on Rafnn.n1e to S:or.lJnO Rct1ef 
1·27·PSV· IOO on 1·27·E·318 1SIInlo18z S<le Cui Roc lo sloraoo 
Block on 1·27-G-99 Pump v~nt line 
Block on 1·27 -G-21A Pump vent •nc 
Block on 1·27·E·S41F..SO ven:s Recowrt Col EJCCIOC' System Non-condens 
Block on 1·27·0 ·17 9t Col OVhd hno 
Block on 1 ·27-D~1 3 No 1 Toi CoiOvtld l:ne 
Block on 1·27·G·21B Pu.~ vent Lna 
B:odt on 1·27-C..41APum9venUno 
BIOC:It Valvo on Sul!oiJno Recovc!.X Cotum.n Ejector 
Block Volvo on 1·27·E·J1B (S) inlet Bl Side Cut Roc 10 s tomgo PSV 100 1-
block byOO .. 
81ock on 1·27-G-( 10 Pumo -.-ent leno 

I Pumn Seals on 1·27-G-28 Recove<y_Column Rcnux Pumo - Seal Pol 
Pumo Scnts oo 1-27~G·29 Recovcrv COfurnn Re0u)t PumD - 5eal Pot 
Se.JI Pot oo 1·27·F...<10 Xv1enc Cofumn OVHO - 5&:'11 Pot 
1·27-PV-1 11 C on 1·27·F-« Rekwm Oehe.x Ovt'ld AU:. 
No 1. 2 Tel & X*no Roc Ve<!IS 1-27·F-49 
1·27.SAM-321LP Oc.MKOhd Samo~ 

1-27-PSV-92 on 1·27·0 ·15 Waler Sulooor Ovhd lino 
1·27 -PSV-83 oo 1·27 -0.1 Su1f Rctounate SpLitt or Ovhd 
1-27-PSV·84 on 1-27·0-1 Su11 Relotm31e S£!!d:ter Ovhd 
1-27·PSV·93 on 1·27· [)..20 New Extractor 
1 ·27-PSV.V2 on 1·29-5·7 (TJ inlot C~'Y. Tre.i'tcr cnarg!!...._ 
1 -27-PSV·SO 967 on 1·27·E-42A (S) Cloy Troalor Cnamc 
1·29-PSV-01 on 1·29·0-6 ~Uct Hoc 01.1 
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Lubo ra~• Sources 

17 BSoc.k Varves 

Q(SF] 

Sulfolane 
Feed 

3 Control V3lves 

2 Sample Stations 

3 Pumo Seals 
2 Seal Pots 

6PSVs 

Miscellaneous 
Equipment 

3 Block Val'ves 

1 Sample Station 

Oetaihxl Source OcscripUon 
v arves BJock on 1 ·27·F-~9 '{~ Pot 
Valves Block on 1 ·27:§.~.M·901 HP Oehex Ohd Sam2:1e -
Valves Block on 1· 27·G·50 Pump,.ven! lm.e 
Valves Block on 1-27-G-51 Pumo ve-nt line 

Votves Block on 1 ·27-G-46~ Pumpvenl line 
Valv~s Block on 1-27-G-46B Pu mp vent l ine 

~es Block on 1·27-G:,9~p~ent l ine 
Valves Bled< on 1-27-G-16A Pumo vent tine 

Valves Block on t -27-G-169 Pumo venl line 
.J!...liVe,.!_Biocl< 00 1-27·G·38A Pump \'COt hoe 

Valves BSock on 1 ·2J..:Q:.J..6~.!!!P~ent hne 
Valves Bk>ck on t -27-G-44 Pumo vent l tno 

Valves BJock on t -27·G45A Pumo vent l ine 
Valves Bhxk on 1·27-G-458 Pump ventlme 

Valve Block Valve on 1-27·0 ·20 New Extractor 27-PSV-93 1.5" BlOCk Bvpass_ 
Volve Block Volve on 1·27-D-15 Wa1er S~lpper Ovhd lino 27-PSV-92 1" B lock 
Bypass 

Vahle Bklck VaJve on 1-27-F'-55 outlot Lean Solvent PSVB9 1.5" block bvro~ 
ContJol Var ... o 1-27-PV- 111 Con 1-27-F-4-4 Reform Oehex Ovhd Ace 
ContJol Valve 1·27-PV-28 on 1-27-0-20 N~ Extrac1or 

Control Volvo t -27-PV-940C on 1-27-F-1 Soliuer Ovhcl Rec 

1-t ?.PSV-07 Natural Ga.s -Bar~ Dock 

2·24·PSV-42 on 2-24-0~29 HCC Caustic Scrubber 

2 ·27-PSV-110 on 2-27-F-43 BIU HydrQgen KO Drum ---
1·31-PSV-50 on 1-31-GC· 1 SPlJ Compressor -1-29-.osv-64 on 1·29 ·8 ·214-B-6 outlet Hot otl 

PSV-1 15on 66·f · t6 Pchcm FUt."'-1 Gas Crum 
V.1lves Bk>ck on 1-4·1='-7 Prof\ash Ovhd to Prof Ovhd -valve from S·F-2 1 

valva from 5·F·22 

-~ne {CJ} d!'ter ~m£2:1C stotiotl 
Samolina System vent GC CJJCA Meraaptan Ex:tmc:t 
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--Header Flow Flow Estimate (scld) Basis For Estimate 

Q(PCE) 
ITracerco Propa no Cavom 1,272,336 

Equipment 

Q(PCE) 
20.400 Max known da~y flow from cavem vent Bu~neCavem 

1-
Q,p_~G) 

Pchem FG Equipment 13,438 Traoerco distributed using Compnent counts -
<l(. ... , 

South End Tank 
Farm/Racks 

15,673 Traoerco distnbuted using Compnent counts 

Q(H0) 
3,804 ~racer co drstributed using Compnent counts Hot Oil 

• 
O.•oscr 

15,329 Tracerco distributed using Compnent counts ADS Ch•rge 

-Q (CT) 
13,280 ~racerco d•stnbuted using Compnent counts Clay Treaters 

a, .. , 
21 ,654 Tracerco distributed using Compnent counts Sutfolane Food 

O!crLOJ 6,703 iTracerco drstnbutcd using Compnent counts CTLO 

Q(GC) 
20,015 ~race reo distributed using Compnent counts Guard Case 

OcADSl'l 
48,184 tr"racerco d1slr1buted using C.ompnent counts ADS Misc. 

(Os•ucl 
1 t0,388 Tracerco distributed using Compnenl counts SPU Compressor 

<l(GOJ 47,278 Trace reo distributed using Compnent counts Old G·Oll Header 

a.o.,...&) 
94,556 racerco dlslnbuted using Compnent counts Sulfolane Dehezanizor 

a.,:-6s-. 
32,425 !Troccrco distributed using Compnent counts Fuel Gas KO Pot 
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Header f low Flow Estimate (scfd~ 
Q{•S.'lEP) 

115 Crudc/LEP 132,936 
Eauipmont 

<JtSI Scrub Unit 0 

O ccumo• 452,375 Cumene Equipment - -
OjiSl.CC) 

Lower Gas Con liS 31.191 
Line Equipment 

-
a(ltCC) 

Lower Gas Con 113 18,505 
Lino Equipment 

Oj•tcq 
Lower Gas Con 114 23,036 

Line Equipment 

a(1LCC) 
Lowor Gas Con 111 3,020 
Lino Equipmont 

Oj6LGC) 
Lower Gas Con 116 42.195 

Line Equipment 

-
a,,., 

90,000 Sulfolane Products 

a ,...,., 
7.200 ADS 

Q(l.f"CCRJ 560,000 LPCCR Equipment 

Ct .... 
MSAT Sulfolano 2,000 

Equipment 

Basis For Estimate 

Traccrco 

Scrub OOS 

Tracerco 

Tracerco distributed using Component counts 

Tracerco distributed us1ng Component counts 

T raccrco distributed using Component counts 

Tracorco distributed using Comp'?nent counts 

Tracerco distnbuted using Component counts 

-
Estimate based of flow indicator 

Based on pump seals and compressor seals 

Based on max and min on Fl 

AP-42 leak rate calculation 

-
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Appendix E 

FCC Flare Waste Gas Flows 



\\'ut~ G:u. ~l immiu.tion l'l.ln 
M3r.ldwn Pctt\ll~t~,:m Comp\ln) I r 
C~tktubtlr~ Rctir.UI~ llC 

Cl;uoco 
FCC UpporGu 

Con 

O,ce., 
FCC C3/C4 

Treater 

<ltOT> 
FCC G;asollno 

Troator 

a.-. 
FCC Hue 

Rceovory Unit 

rrcel;•cco : ) 
CC Unit 

RINGS TEAM 

CENTER STEAM 

PILOT GAS TO FLARE 

SUPPLEMENTAl GAS 

l 

2·111·f·1 
FCC Fl•ro KO Drum 

E) " 
2· 117-G-1&1 

F1.vc KO 0rul""' Plf'T!,pt; 

UOUIO TO SLOP 

!)) 

fCC F''-ro 



w._'*'" t O;u M .-irr.lL.lltkwi l "bn 
Mou;Jthun J,nmkum Company 1.1' 
Cltklllobur~t R10:fir i•\Ji. LI.C 

FCC Ftaro Huder 
Flows (Os) Sourcoa OoiJ~iled Source Ooscrl~lion 

2-11~PSV·22 on 2· t 10·F~3 H.gh Pressure Rt'CNer 
2· 110.PSV·2 on 2 ·110·F-< Stnppe< Ch>tgo Coolesccr 
2· 1 10-PSV-10 on 2·1 10 ·0 ·3 Sl:npper 
2·1 10 ·PSV·24 on 2·1 10 ·E.S{T) LCO lrom 2-11 o-G·I3114 
2·1 1G-PSV·18 on 2·11G-E·IS ll<>bul:lnoze< RobO<'e< 11 PSV$ 2·1 10-PSV- 19 on 2-1 10.·E·14 Dcbut:~~n.tZer Rebo11er 
2·110-PSV-4 on 2-110-D--4 Bebut 0vh(1 t:ne to Receiver 
2·110-PSV-21 oo 2- 110~0..-1 Debut Ovhd line to Receiver 
2·11G-PSV·S on 2-IIO.F·S Debulani:ler Ovnd Receiver 

Q cucc, 2·11G-PSV-6 on 2-IIG-O·S F""' Gas Nrine Ab<o<t>e< 
2·110-PSV-27 on 2 -110 ·F-101 WG Compressor Sue 01um FCC Upper 2· 110·PSV·017 on 2·110·E·12 

Gas Con 2 Samplo 
Sta.::aons 

1 Compressor 
SOOI 2· 110·GC·1 Seal Vent 

2·110-E- IJAIC onlol Detxlt Ovhd l1ne to R~1 
6 OIOck V:.tvos 

2- 110·F-7 s.,mpclr FG Amine KO Drum Ovhd 
2· 110·F-7 FG Nnlne KO Drum Ovhd 
2-IIG-F-101 WG Comp S..C: Drum Uc;uod 
2· 110-GC· I VIG Comp O.schatge drain 
2· 110-GC-1 WG Compressor drain 

Otc>~e<t 
2·1 13-PSV-1 on 2-1 13-0·1 f"\lrune Scrubcr 3PSVs (removed 3lum.na treOttef 2-113-0·2) FCC C3/C4 2·113 ·PSV-3 on 2-113-F- 1 Mefc...'lpt.an E.xtrac101 

Treater 2-11~PSV-4 on 2-113 ·F·3 Water W osh 
1 6Joc.k Vo\lves 2· 113·E.J (5) lnlec C31C4 rrom MOEA SCiubbe< 

(r~ alu"""" IJeoto< 2·11~2) 
Q(GT) 

FCC Gasoline 3 PSVs 2 ·114-PSV-2 on 2- 114·0 ·1 Spenl Causbc O~eidtlQf 
2 ·114-PSV·l on 2·114.0.2 l);sulrodo Scrubbor Treater 2·114-PSV..,. on 2·114-F-4 Naptha W.11erWash Drum 

3PSVo 
2·116-PSV-209 on 2-IIG·F·34 HRIJ Fuel Gas Drum 
2- 116 ·PSV- tOO on 2-11G-F·65 O xldb:cr VCflt t<O Pot 
2-GG·PSV-9 Purchased Net Gas KOG Company 

~"""' 
I Samplo 

2-66·AI·3 ventod 1o lubo nare{M2013652!Hl01l SlobOn 
FCC Hoat 

2 BlOCk Valves 2· 1 16-F-3.4 Fuel Gas 01um Bot d roin Rocovorv Unit 2~F·8 Fuel Gas KO Pot 
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FCC Flaro Header 
Flows (Qs) Sources Oet:liled Sou reo Description 

2· 109·PSV·23 on 2· 109·€ ·8 (T) .nlcl LCO Produo!S 
2·109-PSV-24 on 2·109·0 ··3 Main Column OVHD bno 
2·109-PSV-25 on 2· 109-0.3 Main Column OVHO J.ne 
2-109-PSV·26 On 2· 109-0.3 IA.>In <:-... OVHO lone 
2-11)9..PSV·27 on 2-109··0·3 Main Column OVHO 11ne 
2-1()9..PSV·26 on 2-109·0 ·3 Main Colurnn OVHD l1ne 
2· 109·PSV-29 on 2· 109·D·3 Main Column OVHO tine 

19 PSVs 2· 109-PSV-30 on 2· 109·0 ·3 Main COlumn OVHO line 
2·109·PSV·31 on 2·10'l·D-3 Mo'n COlumn OVHO lone 
2·109-PSV·32 on 2-100·0.3 t.lain Column OVHO lone 
2-IO'l·PSV-33 on 2·109·0-3 Main CO'umn OVHD ''"" 
2·109·PSV<l4 on 2· 109-F'-3 Low Prenuro ~eceiver 
2· 109 ··PSV·21 on 2-109·f·3 Low Ptoss:uro Receiver 
2·109-PSV-43 on 2-109-f· IS Flu'h 0•1 Surge Drum 
2·109-PSV·384 on 2·109·E-42 

O.rcc1 FCC Unit PSV·9a on 109-G-87 seat poe o1 wry pump 
PSV· IOS on 109.0-87 5ea1 pot of s.lurry pump 
PSV-106 on 109·G-8G sea.J pot or ' '"'"Y pump 
PSV-96 on 10~G·86 seaJ PQ.t or ' luuy pum,2 

1 ConlrOf 
ValVO 2· 109·PV·2 1 MJin Column OVHO PCV·21 

2·109 (;.1!6, Slurry. Seal Po1 2·109-F-76 
~Pump So:lls 2·109-G-86. Sluny. Sc31 Pot 2·109-F'-77 

2· 109-G-87. Slurry. Soal Pol 2·109-F-78 
2- 10U·G·871 Slurno, Soal Pol 2· 109·f·79 

1 Fut1G3s 
Sv.-eeP- SWEEP Fuel Gas He:.der line 

2· 109~F·1 RJ110II Charge Drum 
Flare Drop 

6 Block V:.lvos Fbro Drop 
2· 109·F·1G Manual Von! Line 
3" Manu.:tl Vent (•ncludo 150# stc3m) FCC MOlin Column Ond 
MJnuol Vern ol Sponge Absoeller 
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Flow 
Header Flow Estimate 

1--
(scfd) 

Q(UGC) 
52.000 FCC Upper Gas Con 

Q(C3/C4) 
a~.ooo FCC C3/C4 Treater 

Q(GT) 
GG.OOO FCC Gasoline Treater 

Q(HRU) 
FCC Heat Recovery 69.000 

Unit 
Q(FCC) 

283,000 FCC Unit 

Basis For Estimate 

--
lrr~rco 

h-mcerco us.ng cornpoMnl counts to 
~~lnDule now 

ITJOJCefco u~ oornpooent c::ou:nts to 
ld.stn.butQ. now 

t~ u.s.1~ component counts to 
•stnbu~o now 

~co 



W:ulc (i ;:~s Mmnou-.,lu,m l'ktn 
M:.u-athon l'ctrol(um Company t.P 
l'atkn.sbul); Rdiniog.. I.I.C 

Appendix F 

Alky Flare Waste Gas Flows 



W.utt G~ Mtnirnintion Pl.m 
M:trJ~hon Pcuulccm Comy;m)· LP 
tntc.ubc.r& Relining.. t LC 

a. loCI 

0.01·· 
0 18 Header 

Sat Cu Hoadcr 

Cl:l¥¥.11 
LGC Spttr, 

Stro\ndcd Gu 

Q.\ c;c;. Vj 
LGC Main 

DcC4 Header 

QJI'l ) 

#J Crudo Hot 
SlOwdown 

Hu dor 

~tlC<&) 
Main C31C4 

Splitter 
HudGr 

~~~': 
~ ~ 

r-
Q;c;., 

C4 Sph ere 
Ho:ador 

Cros.so .. ·e-r 10· 
Lube Fra.re 

a.~GI 
Hydrog 

z;SV· U1 
t.P$'1-122 

t 
1t·F·18 

Hot Blow<lown l­
Orum 

;'~Jf*ll 
w.a~~ 

( Crosso ... er to' 
~. NNAAare 

a,.,., 
Tank 840 1-CI 

Ho~dor 

-11·F:34-
Aiky K O 

Drum 

lG.f ·n KO )....., 
Drum } _l 

a;,....., 
Alky Non· 

Ac;ld Ht~dor 

o,.., 
Alky Acid 

Hoador 

Sto.an-1 

Pilot Gn5 

~ 

-II 

l... 
Alley 
Fl:llfe 

~~~~ .... 11·F..36 
Blender KO Drum 
Ho:ador 



w.uc~ (j;u ~liu llnitillicn l' l.m 
Mu.r.alhon i'clfof<oum Ccmp:ul)' U ' 
Call('tbbur~ Rdinm~ LU .: 

A1ky (Qs) Sources Octallod Sourco OoscripUon 

2:36·PSV·7 on 2·36-F-< AC>d S1orogo Drum 
2·36·PSV-63 on 2·36·F·9 lsoslltPO<>r Ovhd Rcc 
2·36·PSV·4 I on 2·36·F·10 0.,1l[0!>'1Dizer Feed Sellle< 

8PSVs 
2·36-PSV-50 on 2·36-D-12 Now HF Acid Rcaenerator 
~·PSV-46 on 2·36-E-25126 (S} 0\Jtlel lsobutane Vo2!!rizer 
2-36-PSV-51 on 2-36-E-26 (S) onlet lsobulane Vat>Orizer 
2·36-PSV·21 on 2·36-0-5 HF S!npoer m>ddJe 

2·36-PSV-45 on 2·36-F-7 P Surge Drum 
l4lock on 2·36·F-4 Acid SIOrago Drum 
Block on 2-36-F-5 hi S130e Aod SoUler 
Block on 2·36-FV·12 OoNT>Stream - -Block on 2·36-F·9_&sosln~ Ovhd Ree 
Block on 2·36-E·86JS)_oude1 '"""'"'no s.<1eeu1 
Block on 2·36-E·31HStoutlel '"""'"'"" sdecut 

1-~ on 2·36-E.aA IS) ou!lol I!ObuL1no s.d«u1 
Block on 2·36-1'·10 OeJl!Op;Jnizer Feed Sellle< 
Block on Acid from SctUOfS tO HF Aod Roo(>OcralOC" 
Block on 2-J8..F· 11 De~opanaer Ovhd Rec: 
Blo<k on 2·36-E·14JS) oullel Oepr01>.1n;zer 0 \'lld Cond 
BlOCk on 2·36·f·7 Pol~mer Surge On.~m 
Block on 2·3&-G·2 Fresh Acid Pumo duun 

Q (AAI 
Block on 2·36-G·l North ACid Cue Pumo drain 

Alky Acid BlOck on 2·36:§-4A South Acid Cite Pump d rain 

Header ~oek on 2·3&·GJ.Il S~re Aod Clrc PumP.: drain 
Block on 2·J.G.G· 7B_ Isobutane Reb Pumo d ra!n 

Glock on Z:_3G·G·9A SoUled Acid PumP; dram 

38 Block Valves ~k on 2·36·G·DB S<!ttlcd Acid Pump drnin 
Block on Acid Sampling System 

Olock on 2·36·F-6 2nd Sr~o Ac1d Souter 
~k on 2·36--G·10A Dee!oe feed PumJ! d ram 

Block on 2·36-G·10B OCJI!OP: f eed PumP.: dtDin 
Olock on 2·J.G.G·11A OCP!OP Ovhd Pum~ d ta!n 
Block on 2·Ja·G·110 DcP!oe f eed Pume d rain 
Clock on 2·36-£·12 __ (T)_ouUct Oe~eanller Feed 
Glotk on Snmpllng _Stntion lsobutone 

Olodt on 2·M-0·8A 1sobu1ane RecyCle Pum~ dmln 
BlOCk on 2·36-G-80 lsobuLl~ Rec:,:ctc PumE! drain 
Clock V:tlvo on 3G-F·22 KO Drum 
Clock Votvc on 36-0·7 AC>d Flare Header Sc<\l~ber (Corculaong KOHl 
Block V41Vc on 36·0·12 314 ~ Vent lone from aad line lo 36-0- 12 
Olock ValVo on 36-E·1 1AI8 3.14. Vcn! t.no from 36-E· 11AJB 
0~ Vatva on 1 112"' venll•no on 36-G-78 
Block Volvo on 1 112"_Von: •ne from 36·C·3 
81ock V;~t-.-o on Seal Pol on 36-G·9A 
Dieck Volvo on Se31 Pot on 36·G·9B 
Block V31vo on 36-F-12 KO Pot 

-. 



Was-t~ Gas Minimi1,.1tion Pbn 
M;u-:\thon f'CII o,_lkutn Comrlny u• 
(.';~tk1hbul); 1\;.:fi n in~,.;I~.I~.C;:_ _________________ _ _____ _ 

Alky (0.) Sources Oot.ailcd Sourco Description 

2-36-PV-31 1 on 2-36-F-4 •\cid Storage Drum 
2-36·PV-198 on 2-JG·F- 11 Depcopanizer Ovhd Rec 

4 ConLJol Valves 
2·36·PV·31B on 2·36·f·57 The<mal Fluid Surge Drum 
2-36·PV·31A on 2·36·8·2 Hot Oil Hea:er 
N•trOQen 3t4• Une from N2 Sweee Purge 

3 Nrtrogen 
ni1tQgen 3/4" line N2 PtJrge Purqe a, ... ,. S·Neep 
ni'lroaen 3/4" line N2 Pume Purae Alky Acid 
fres!l Acid Pumo 2-36-G-2 S<lal Pumo Hoador 
Dcoroo Feed Pumo Seal Pot 2-JG-G-10A 
Deorop f eed Pump S<lal Pot 2-36-G-108 

7 Se.ll Pumps Deoroo O.h4 Pum~ Seal Pot 2-36-G· 1 1A 
Deoroo Feed P~,;;o Seal Pot 2-~·G· 1 1B 
lsobutan~le Pum2 2-JG.G-SA S~al Pum2 

lsobutano Rccvclo Pumo 2-36-G-SB Seal Pul'!!l!_ 
2·36-PSV- 1 on Feed Coalescer-A 2·36-~2 
2·36-PSV-2 on Feed Coales.ter·B 2· J&.F·3 
2-36--PSV-G on Ni!rQS$!0 to Acid Storage Drum 2·36-F-4 
2-JG.P5y·83 on Hot 011 Syslem E.xthange< Cucwi2-36-E -25 

2·36·PSV-18 on Ooorooani.ze< mid41e 2·36·1>-4 
2·36·PSV-84 on Hot Oil SY.Sie<n 2·36-E-17 ( outlot 
2-36-PSV-20A on PrOPJtlO Alumina Treaters 2-36·0- 10A 

2-36-PSV-206 on Propane Alumina Treaters 2-36-0 -108 
2-3&-PSV--40 on C3 Alumi T£«r.Jtors Pu~hea!er 2-36-E-17 ~S~ oullet 

19 PSVs 2-38-PSV-19 oo Pto~ne KOH Treater 2 ·36·0 -11 
~-36·PSV-85 on Prooane Flush CooiCf 2-36-E-15 {S} Inlet 
2-36-PSV-10 on N·Bu~lle KOH Tr~ater 2-JG-.D-9 
2-36-PSV- 13 on lsos.trippcr boUom 2-36-0-3 

O cANAI 
2-36-PSV-48 on 2-36-F-29 ASO Surge Drum 
2·36·PSV~81 on lsostJippec bottom 2·36·0 ·3 

Alky Non- 2~36·PSV-4A on Butanes Feed DIVCf$ 2·36· 0 -8A 
Acid Header 2-36-PSV -49 on ButJncs Feed DIVNS 2-36-0...SB 

2-36-PSV-SB on Roccncrat~ Suoer Healer 2-36-E -23A (S ooUet 

~..:PSV-SA on Rogener:ne Super Heater 2·36·E·23B {§) ou!Set 

Block on Feed Drve<S 2·36-D-SNB 
Block on Floro cond. Llo D<Jmos 2-1 1 -G-94195 
Block on Flcuo cond ha Orum drain 2·1 1·F·36 
Block Vntve on 2" lineJtOQl FLare drop in A lky 

9 S lock Val \1'0$ Block Valve oo 314~ Vent l ine from 36-E-1 
Double.,!:!~ vafvo on PSV bypa$S on PSV-20A 

Ooub~!e block varve on PSV b:,:eass on PSV-~OB 
8 k>cJ< Varve on 314" Vent h.ne from 38-E·SAIB ___ 

BlOC)( Va!V1l on 314· lint' hom Flare OtQp_ 
1 Nitrogen 
~weep 3/4" Nttrog.cn Swoc() 



w.~t G;u. Minimu.~t.,., l'ba 
~~~\han Prtf01(\lm ("('lmfU!'I)' U' 
l'._,dC'Il ~l'lurs RtfiniRI!,. I.LC 

Alky (OS) Sources Oo~l.lod Source Oescriotlon 

~~·PSV . 116A on I" 1.ne 11001 SOA C4 
2-7-PSV • 106 oo G" lloo 750 11< 
2·7·PSV . 11 1 on ,~ l1no from SOA C4 Tmosfcr 
2·7 -PSV. 114 on 1~ Lno !rom SDA CA Tr:Jnsfcr 
2·7-PSV • 11& oo 1" •oo lrom SOA CA Line 
2·7-PSV • 115 on 1· 1tncs (rom C4 suc:toon line 

_2·7-PSV. 117 on 1·11.nc from 598!.k suct.on 
2·7-PSV. 110 on 6" ~no from 898tk RV 

19 PSVs 
2-7-PSV . 115Aon 1" hne from 749tk 5ucbon 
2·7-PSV • 10_5 on 6" bno fcxm 749tk 
2·7-PSV. 109 on 8"' ._,.,.,from 747tk Met 
2-7-PSV • 103 oo 8" •no lrOOl 7481l< 
2·7·PSV • 107 on IO" IIoe lrom 83&\l< 
2·36-PSV-99 oo 2·30·B·2 ou:!et Thcrm31 Fluid to C)(Chanaers 

Ore. I 
2·36·PSV-100 on 2·36-f-57 Thefm;ll Flwd Surge Drum 

.2·3G·PSV..:3 on fuel Gas KO Pol 2·36-f-2< C4 Sphere 2-JG·PSV-88 on ASQ C<lus>e w .... 2:36·f ·54 
Header PSV·20 oo Butane P•o·loller 2-000·f·S (MOC2012GGI.O 12) 

PSV·21 on Outano Coole-'Ccr 2-UOO.F-6 IMOC20126G 1·0 12 
r~IOCk Valve on 314" tano from m.Jnua.lvOnt from C4 e!;!mi:!S 
~ V31'v<! on 836 t.'>nk 112" M>i...':'9 DIOUn<l PSV 
~Valve on 747 Tank bviJass oround PSV 

blocJt Voltva on 748 T.:.n'k bypass 01round PSV 
9 OIOCk Volves BJo(Jt_Vni'Vc on 24" hno Jumper to SA Floro Heilder 

block Valve on 37-G-119 bleeders and vents (3}· 314" 
block V.11ve on 37..0.· 120 blc<!d&r$ nnd vents (3~ ll.t" 
block \lalve on Out>ne Prefilter 2-606·f ·S "'"""" PSV IIAOC2012G61.0121 
block Valve on Bui.'IM Coolc=r 2-GOG·F.O around PSV (MOC2012G61.0121 
N2 ourne be1'.1.'00n tOtidem seals 37-G-1191120 

3 Pump Sc.ll Pump St:!'als 2·5·G-4 :'lnd 2·5·G·5 on Butane storago tank 836 (MOC20 12661· 0121. 
1 Somple ~· sample stollion ~off of Bu~nc s'tOtage tan': 2-6QG.. T-748 
Sl.lllOn IMQCM2013697.0011 

2·2~·PSV-63 oo Rotcnllon Tank 2·24·0·35 
2·2·PSV·1~0 oo M~n De bot Ste~m Roboiler 2·2·E·124 S {ouUel) 

6PSVs #~SV-1 35 011 Mn1n Oobut OJertln:\d 2·2·0~ t4 
.£2·PSV-97 on Main Dcbu10mthead 2·2·0-14 
2·2..PSV-140 on tA3"' Debet Ovhd Accum. 2-2-F44 

ClnGC. Mi 2·2·PSV·100 on Ma1n Debut Ovhd W3tOr Boot2-2·F-4S 
Pump Seals 112· t1nc from SS Tube Semi Pot vents on 2-G-73n<1 M;,rn DcCI. LGC Main DoC4 1 Pump Sent 
Rcf!ux pumps. Hoador Blodt varve 2" 1ino hom mantJal vent ot'l 2-F-44 1\!D.;n OebutontZer on ovemead 1 Block Valve 
receNt< 

1 Sample Sarnpse Statron SAJ-o\ <150 from C3tC<1 Sph11er Station 

-



\V., ~II.· G:u M inimit .• llion Plan 
~l:lml!10.>n 1'-ctrolnuu <:omruny I.P 
CJ.tktbbur~o: Rdinin~-:. tLC 

2-115-PSV-1 on Charge Drum 2-11 5-F-1 
2·115-PSV-2 on Charne OrumjY_aler Po1 2·115-F-4 

O tHydro) 
2·115-PSV-Io on FC!OO COO~S9frr 2·115·F·3 
2· 115-PSV·1 on H2 Comnrcs.sor Succion Orvm 2· 115-F·2 

Hydrog 9PSVs 2·1 1S.·PSV·1.0 on H2 ComE:!essor Dischargo 2-115·GC·3 

Header 2· 115-PSV-8 on Reactor !;_~ 2-115-E-3 (T) mlc1 
2-1 15-PSV-9 on Reactor Foed 2-115-E-4 IT) inlet - --
2·1 15-PSV-5 on Reac~or outlel2·11 5·D·2 

2·115-PSV-G on Produc1 StnoOPr 2· 115-0..1 

A1kvlo$1 Sourc<!s Octalled Source Oescriotlon 

2·2-PSV-200 on CJIC4 Snt1t10r Cnamo Drum 2-2·F·75 
2-2-PSV-2 12 on Cha rge_Q.tu.;n Vaporizer 2·2 ·E· 127 T {outtet) 

2-2-PSV-133 on Sohncr Charoc Coalescer 2-2-F-76 
2-2-PS_Y-1•8 on Main S~lmcr Feed 2-2-E-98 S (oullcl) 
2·24-PSV -58 on 4" hno from new Sour Nantha Wash 2.4·F·80 

10 PSVs 
2·30-PSV • 352 6~ hne from Como Diseharac 2-30-F-45 

2·30-PSV- 351 10" Como. Suction 2-JD-F-40 
2-30-PSV • 354 4~ line from KO Drum 2·30·F·4 1 

Q (LGC_S) 2-24-PSV-88 on 6. line from HCC Predo 24-F-49 

LGC Spltr, PSV -15 on t•line from LSR Tranter ltnc 

Block on G,31C4 S21dt~r Charge Drum 2·2·F·75 Stranded Gas 
Block on Splitter Cha rge Pumps (diSC;!~} 2·2·0 ·2041205 
Bloc~ Valve on 3"' 11ne trom F-47 Break Tank 

1 Block Valves Bkx.k Valve on 314"' line from Fl~~e Oroo 
BkJcl< V<:~l'Vc on 2· l ine.Jrom Fl.lre Oroe: 

O!Ock Valves on 2 .. lin-e from S~ndod Gas ComE!ressor Vents 2·30·GC·1 0 
DIOde Valvo on 2'" Venl on C31C4 So!iUcr Cha rac Drum 2·2·F·75 

1 Pump Seal Solit Cho Pumos Seal Pots 2·2·G·2041205 
1 Sample 
Station Samo.Se Statlon 1·1inQ hom LGC Cem BtuldinQ 

1 Comp. Seal 2· line lrom Comn Vents Comoressor Seat 
2·30-PSV-3 on Sat Gas~b_sorber2·30·0·1 

2 -30-PSV-43 on $.~t Gas Absorber Ovhd line2·30-D- t 

.2·30·PSv.es on Na~h Occrnanlzer Side P/A2-JD-E-9A (S) Inkl1 
2-30-PSV-00 on Nanh Deetnanlzer ll..lde PIA2-30·E:l/.B_(l)J..Q.UJlel 

_2-30-PSV-71 on SlJlb DeciJlan Charge Drum2-30-F·25 

Q (SG) 
2-30-PSV·11 on Oebutanize« 2·30..0~5 

Sat Gas 19 PSVs 2·3ll-PSV·8 oo Stabdizer Oeethnnizer2·30..0-4 
2·30--PSV-oo44 on Oebut:Jnlzet Ovhd tinc2-30-0-5 

Header 2·30·PSV·59 on Oebut:Jnlu r ~cboder2·30-E..J3 n out!tH 
2·30·PSV-5 on Na2hlha OC!elhamzcr2-30·0·2 
2·30·PSV~A on N.anhthil F1ilellona:or2-30·0·3 

~3.9~PSV.eB on Na~hiJlo F•ocUono:or2-JO-D-J 
J-.~3.P.£.SV-68 on Pto~no Dr1m2-30-0-7 

2 ·30-PSV-37 on Misc. Olf-Gase~ Scrubbet2-30·F·2 

-



Wll\!~ G;u Minimiz;uioo Plan 
M.)r.alhon l'('lrol<um Comp..1nyl.l' 
l'aii~U-.bufi. Rtlinin;. LLC 

2.JO.PSV·S8 on Debulonizec Reboolet2·30·E·24 S O<lllet 
2..JO.PSV·14 on nqec2·30·0 G 
2·30·PSV-45 on Ot-oroD."'Inller Ovhd bno2-30·0-6 
2.JO.PSV~O on C31C4 Cnorge to oOPioP2·30·E·t tNB ISl outlet 
2-30·PSV·73 on Naph Frnct1onal01 Bolloms2·30.E·34 ($) inlet 

2 Pump Seals r£.30·G·3 1Pum~ Scat 
2·30·G-32Pumo Seal 

3Sample 
~pl.c Stntioo Oce:ro2 Otm.s1Butano~ 

Stations Samptc __ Staboo Absorbef Otf:9as 
~mokt Staboo Prop3J1e Orver OYUet 

Alky_(Qsl Sources Ootailtxl Sou reo Oescrlotion 

2·27.PSV-49 on Oelsotl<Jtanqer Ovhd •no 2·27.0·11 
2·27·PSV-90on Oeisobutanizer Ovhd knc 2·27·0·11 

33J.;.PSV·93 oo De"<>butanacr Bottoms 2·27·E·32 {S) Inlet 
7 PSVs 2·27.PSV·99oo De""butan,zcr CM>CI 2·27·E~33F ISllnlet 

2·27·PSV·98on De~uton<Ze< Ovhd 2·27·E·33C ($ )Inlet 
2·27·PSV·97 on Dc~utonizor Ovhd 2·27·E·33A lSI ;nlel 
2-27-PSV-95 on De~utonizcr Ovhd Ace 2-27·~·35 

Q (DIB} Block Valve on ,. from OIB Ovhd e:um,e se:tls 
DIB Header Olock Valva on 1 112" bvoo.s.s ::11oune1 PSV·89 OIB Ovhd 

6 Block Valves 
Block V.llve on 1 1/2"' bypass azound PSV·90 018 Oftl<l 
~k Val'v<l oo 314• from 018 Reboolers 
Blod< Valv<> on 314· Vent from 019 Same!!_SIU>ons 
Block V3tve on 1 112"' trypass ar<K.ne~ PSV·9-5 F-35 OIB ovhd Au;. 

3Samplo 
314• J&M trom 0.0 Ovc!mead s.amp1e vent 
314 .. 010 ano.lvzer vent Stations 
OnlsobuU.n•zer Bottoms Sampk! vent 

Q(.J} 2-23-PSV-253 on K~rosen~ E.xtMngor 2·23·E:.'07 (S} inlet #3 Crudo Hot 2·23·PSV·2S5 on Rnw Crudo 2·23-E· It7NB ITt outle ! Olowdown •loader 
j!·23·PSV-42 on 1st Stage Desa«er 2~23.:ES·2 
2·23-PSV-124 on 2nCIStaoo Dosaltor 2·2l·ES·3 
2·23·PSV·24 1 on Prellash Towor Too 2·23-0. tO 
2·t·PSV·534 on Preflash Towor middle 2·23-0·tO 
~:PSV·522 on Prella>h To .. er Ovl\d •ne 2·23-D· tO 
2·23-PSV·I5on Cruae T<M"' obovc FZ 2·23·0-4 
2·23-PSV·tG on Crude To..., above FZ 2·23·0-4 

28 PSVs 2·23·PSV·t7 on Crude TONer above FZ 2·23·0-4 
2·23·PSV·2 1 on Crude Tower abovo 2·23-0-4 
2·2J.PSV·254 on Diesel Pr0Cioct2·2J.E·30fl0 (S! oull<>l 
2·23·PSV·283 on 3• line from 23·E:lJ58 23·E·t 35B 
2·23~PSV·2B2 on 3" hne from 23·E..:,.135A 23·E·135;\ 
2·23-PSV-285 on 3" line from 23·E· l ~§ll_~.$.:136·B 
2·23·PSV·28.£on 3" line from 23+E·13GA 23-E·136A 
2· 1-PSV-552 on 2· bne from I·E·96 Cy Stock 1·E·96 
2·26·PSV~68 on 2" lrnc rrom Hot Wctl RV 2·2G~F ·11 
2·23-PSV-101 on 3/4-"l:ne rrom 0-'C:SO! SIOD lino 
1·13 PSV-237 on turblt!c fot UDOI'f Mit! cu1 oumo 2·23-GT ·30 

-

-

-



Wru.t~ Gas Minimi7.Jtioo l)t:U\ 
~, :1ralhon Petroleum Comruny 1.1' 
C;,tlttU-burg Rtfinin •• U .C 

2·26-PSV-104 on Liohl Vocuum Gas Oi12-26-E-22J2< ffi inlet 
2·26-PSV-120 on CS oumo Seal Pot 2-26-F-138 --------~3.£§\'·115 on Vac Btms e:ume: Seal Pot 2-2J-F-42A 
2·23--PSV-113 on VM,tms e:um.e: Seal Pot 2 ·23·f -42B 
2·23--PSV-119 on Var; Btms num2..§.ejll~ 2·23·F-43A 
2·23·PSV-117 on Vac Btms j?:ume: Seal Po12·23-F-43B 
2-26-PSV-93 on Fuel G3$ KO Pot 2·26-F-14 
2·23·PSV-168 on Fuel Gas KO Po~ 2·23·F·2t 

. 



W.a~1c Ci,u Minimi1 .. 11ioo f' IJ.n 
~bnthon l'ctrolcum <;omp.m) I 1• 
C:ICitlt~~ Kcfi:niag. LLC 

Alkv IOsl Sources Deuilcd Sou reo Ouc,ripUon 
Blocl< on Bvross >round 2-23-PSV-253 2·23·E·1071Sl «~let 
BloCk on Ovo3ss around 2-23-PSV-255 2·23·E·1 17A!8 (T) outlet 
Block on 1st Staoe Oesa!~er vent 2·23·ES·2 
Olock on Preft.1sh Ovhd Off .gas 2·23·F·32 1-F-37?) 
Dlock on 8~!\S.S around 2·23-PSV-15 2·23E0-4 
Block on Bypass around 2-23-PSV-16 2·23·0 ·4 
Block on Bypass around 2-23-PSV-17 2·23-0 -4 
BloCk on Bvt~ass around 2·23·PSV·21 2·23·0-4 
Olock on evoass oround 2-23-PSV-254 2·23·E-30no IS outlot 
Block V:.Wc on 31~~ Hot wea vent l1ne 
Block v""" on r line d' lr<>m PumPDUt pump on old ·e· S>de 
Bloclt on Bypass around 2-23-PSV-237 2·23·1).4 
Okxk on r ctownstream sJde or FC·9S b.:'tCk Df~ssure controUer 
05odr. on 2" hrbc side of E-112 (lower Sido ReOUJ:) 
Blodt on 2~ shell side of E-112 (Oo"'!tod Crude) 
Bloek on 2~ shelt side of E-11JC (Desa!1Cd Crudo) 
PSV Bypns.s B'<X:k on Fuel Gas KO Pot 2·20·F·14 
(Uock on 2~ tube sldo of E·1 13C (Hco.vv Vocuum Gas Oil 
Block on 2~ shell side of E-113B fOesoltcd Cruam 
Block on 2" tube side cf E-1138 tHeO!'!Y_V.aOJum Gas 0 11} 

Q(#3) 
Olock on 2" ruoo sideo! E·110(HeavtV3Cuum Gas Otll 
Block on 2" slleU sldo of E-1 10 IOo&al\cd C~ 

#3 Crude Hot 
~ BJock v .JtvO'$. 

Dloclt on 2" SlleJ side of f . 110 IDesol'.ed Crude! 
Blowdown Block on 2· tvt1e SM:!c ol E-108 {Raw Crudol 

Header Blodc on,. shell sdeot E·108 !l10ht VKUum G.ls OiU 
Block on 2'" tuba side of E· 11$ fHe2vv Gn$ 0•1) 
Block on 2" shetl side of E· 115 Pro Flash Bottoms} 
Block on 2" lube side of E-109 lRaw Crud.Ql 
BkXk on 2'" shen aide ot E-109 ~P~ Sldo Roftuw) 
8k)cJ( on 2"' tube $'11C or E-106 tRow C1udQl. 
Block on 2'" s.helt side or E-106 (Hen_rr_ Vacuum G3:!. 0 !1) 
Oloel< on 2" lube sldo of E· 1 14 (Hoovy V:x:uum G<ls Ool) 
Block on 2'" shell side of E·114 (Prerbsh Bouoms) 
Stock on 2 .. 1Uba side of E·123A (Vac: Bottoms) 
Block on Tlubc side of E-1239 IVa<: Bonomsl 
Dloclt on r lube sid eof E-128 {Voc: Bonorns} 
Sloclt on 2" shel side of E·23 {Uol\t Vacuum Gas 0<) 
Dloek on 2"' 5-hell side ol E-21 {light V;lCUum Gas ~I) 
Block on 2~ Reduced Crude Man1fold Reduced Crude) 
Otoc.k on 2~ from F-24,25,26 27 fi llers Gas 011• (Impart Gt~s Oil 
BlOCk on 2· Crude unrt NeshJo sump 
Olock on 2'" Eosr pumpout lo B·3 and 0-4 heaters 
Slock on 4" F-21 Fuel Gas KO boUont ~w down 
BloCk on bypass around PSV·168 F-21 ruot MS KO oot 
BJock on 2"' West t to B-3 and 0-4 he:at.crs 
()Sod( on 2· s.hel sJCk! of E-64.65 OJes.el coofers 



W ;a...:.,: l~;t10 ~hrurn\utiol.1 l""bn 
Matallll.tn Ptuokuru (\•mp.Jny J.ll 
C:lll.:thb\ltt; R<linin_& LI.C 

AtkvfOSl Sources Det~ilod Sourc.o Oct-cripUon 
Okxk on 2' lube sido or E-107 (Raw C ludO) 
Bklck on 2~ lube side of E ·117A lRaw Crude 
Blodt oo 2" tube slde of E-1178 R:rN Crudo 
Block on 2" shon sldO or E-107 !Kerosene I 
Block on 2· shell sldo or E- 117/\ iolosen 
Blocl< on 2"*U Slcl4 ol E·11 70 l[);esen 
BSockon2' tromStOmandOkS 
Olock on 8" bvn.ass around PSV·21 tCrudo To·A-er Flash l one) 
Block on 6" Prert..uh otl Gas Vent to Flara 64 Block Vafves 
Bkxk on 314· V..cuLUn Bre.3ker on ~ Vac Tower Q (#3) 

#3 Crude Hot Bkx::k on 2· B~ he.a~cr drain hnos 
PSV Bvoa$S Block on Fuot Gas KO Pot 2-2G-F· I4 Slowdown 
Block on Fuel Gas KO Pot be drnin 2·26-f·l< Header a.odc. on Bvros.s ~ Va.'-o around 23-PSV·12~ 2-20-·F-14 
Olock oo Fuel G» KO Pot lia drain 2-26-F-2 1 
Block ValVo on 2" 1 ne lrom 2-26·F-25 2-2&-F-25 
O.iodc V;;tvo on T W hom hea:.« wme 11110 reduced crude 
Olocl< Valvo on Oi~cha.n::e of 2-1 1--<3·1 Pumoou1 oomc 2·11-G·1 
HGO oumo SCat Pot 2·2J-F-40A 
HGO oomo 5eal Pot 2·23-F-'IOB 

SPumpSeais HG0 ou...,5eol Pot 2·23-F-41A 
HGO oumoSoal Po12-23-F-4 10 
2· Jino lrom G-.25 s~.11 Pot vent ~3--G425 

Q(I-C4) 1 PSV 2-600-PSV-104 on Oubne 840 Tank 
1 Pumn Soa1 Pumn ~Is Vent from 840tlt Puma cases Tank 840 1-C4 1 BlOCk Va'tvt! Block Volvo Vent from 840tk Bnll 

PSV 17 on37-FF-33 8" Blender Fd!~r 

4 PSVs PSV 16 oo37-F-32 1r Blender Fo~er 
Q(BH) PSV 10 on 314· Sutnne hnc rrorn C4 balls to blender 

PSV 15 on37·FF-3 1 G" Blonder F•l!er Blender 
Header Blocl< on 37-FF-33 J" Olender Filter 

Woc::it on 37-F-32 Y Blender Fd~er 4 Blook Val .. •cs 
Block Valvf) on 2~ M~nuill Vonl from BJ.ondcr fiJ1e1s 
B!oc.k on 37-FF-31 2~ Olender Fil1or 
2-2-PSV-1 t9 on M""' CJIC4 SMner Ovtod 2-2-0-16 Q(C3/C4) JPSVs 2-2-PSV- 123 on Condensate Pot 2-2-F-91 Main C3/C4 2-2-PSV-124 on l.toln C3/C4 Sn~ttllf Ovhd 2·2-0 -16 Splittor Hcador SomoloSta- Samote StabOc\ SAM 450 f:om C3/C4 SnltUer 

1 BlOCk VJive Block oo l.l>Oo CJICI Solllter Ovtld 2-2·0-16 
2·2~·PSV·1 21 on Oxldllor Vt!n1111'1 KO Pol 2 ·24·F-77 

3PSVs 2·24-PSV-122 on Nnnhtha cor~oet;on Drum 2 -24·F-llt 
2·36-PSV-3 onMv Feed Drum 2·36-F· I 

Miscollancous 1 Btoc.k Valve Bloc:it Varve on >F-23 
1 ~mplc Staton Sam ole Stnbon 2 ·0 - 16 

2 Pump sealS Pumo S.ol 36 G-1A 
Pu<Tll> SCot 36-G·IB 



-

W.ut..- (;;a> Muumv.JtKI!li"Ll., 
M¥.Vhun 1\'lrukum C~ 1.1' 
falio,;ll \tlurg kcf~nin~ Lt(; 

Header Flow 

Q(I-C4) 
Tank 840 1-C4 Header 

Q(IIJ) 
113 Crude Hot Slowdown 

Header 

Q(Hydro) 
Hydrog Header 

Q(LGC_S) 
LGC Spltr, Stranded 

Gas 

Q(LGC_M) 
LGC Main DeC4 Header 

Q(AA) 
Alky Acid Header 

Q(ANA) 
Alky Non-Acid Header 

Q(SG) 
Sat Gas Header 

Q(DIB) 
DIB Header 

Q(CJ/C4) 
Main CJ/C4 Splitter 

Header 

Q(C4) 
C4 Sphere Header 

Q(BH) 
Blender Header 

Flow 
Estimate Basis For Estimate 

(scfd) 

539,256 
Tracerco Survoy 

218,112 

Trocerco Sut'<!!l_ 

82,000 Troceroo Survey distnbuled uStng 
_ ~cnl counl.s 

145,000 
Tracerco Su'vey drS!tlbuted U$1"9 
c.omoor> 1 counts 

62,000 Tracerco Survoy d Jslnbu1ed us1ng 
co.!!:ponent count~ 

44,000 Trac.efco Sui\'O)' drslntxr:ed using 
component coun.ts 

89,000 
T racerc.o Survey CS•stt~buled u$4ng 
co~ent c.oun1s 

85,000 Tracerco Survey d tStntxrted US!flg 
com~nent counts 

30,000 Ttacerco Sutvey d1Slnbut~ usmg 
r'ltcounl$ 

13.000 
Tracerco Survey dlstHbuled using 
component counts 

73.000 Tmcerco Survoy cttslttbuted using 
oomoonen1 counts 

1,000 I AP-42 ew;pmem Leak Enussi<>o Faclors -



W<UJc r., ... ., Mintmll .. ~bM rt.n 
:\br3!ht•n l'cuokum C(!mp;my 1.1' 
Cntl(thlwsl! Rctinins,. U .<.; 

Appendix G 
1\1 PC l{oot Cause An:~ lysis Proccdu rc 



1.0 PURPOSE 

Fl~uo sy5tems arc OS.$Cintiot refinety s.1fety eq-uipment tJSQd to c.ombust gases U1.a1 will oUler.\iSe be 
rc&cas.od 10 the enftonment lrws d0c:umen1 descnbeS tnddent •nv~atJOn requlfetnents loc refinery 
flanng ~ncloon:s. The purpose of the •nvor.ligaboos rs IO' 

1 1 Identify eouws of thO rta1ing ovenl 

1 2 Identi-fy S(CPS taken 10 lun t tt10 dura.bon ot the flaring event ond mlfl•mlzo emtssions due to 

"-'""'1· 
1 3 Oesa•ba measures that WIP be takC':n 1o reduce tho l1k.o!•hood of a s•md~u anc:.tdent '" the 
future. 

2.0 SCOPE 

The ~copo or this gu<lot•ne appli&s to o!l four teflnety n.:tres a! MJrothOn CaUettsburO Refinery. 11 hM 
been doveloped to comply "'th thO folk>wlng rcgu!at•ons· 

2 1 M.Jro1nan's Flore ConseM ()Qaee 
2 2 Subp;1n J3 or the fe<Jcora1 New Source PerfOfn\anC.e St.;md:lrds 
2 3 Sei:bOo 304 o t the ErMrgoncy Planning ~ncl Communrty rt.ght·lo-KnOW' Ac1 {EPCRA) 

3.0 SUMMARY 

ThiS guidcl•ne •s cJMded 1nto tho follOWing secclons 
3 1 Reportable lncJdcnt Defined 

3 2 Event.Spoc•fc lnvestig;JtiOns 

3 3 Schedulo fO< Ccmplebon 

3 4 Ov~rtappu'lg Requircmcm1s 

4.0 REPORTABLE INCIDENT DEFIN ED 

Event•$pcofc 1nvc-sltgab0ns are required for tlanng ovents ,,. 
4 t Greater thOJn 500 pound$ ot sulfur dioxldo 010 em11ted in a 24·tlour pcrJOCI, 
4,2 Gfeater than 500 pounds of VOC are emtUod In a 24·hour pc-nod 
4 3 Gteatc-r than 100 pounds but :eu than 500 pounds or voc ore emilted tn a 24·hour perm 

4,3,1 ln ... ~bgat:tonli are required al1er 28 instance-s of tbri~ ovents between 100 Md 
499 pounds of VOC within o consocutivo lwt')lvo rnonth periOd, 

4.3.2 lnvestJgabOn oro required fOf nil such incident& wdhm the next sa month period 
4 3 3 A1 the end ot U'le six monlh penod a ntrN l"N"&I\'to l'1'lONh pctlod r01 counting 

rt~ta.nces W)J beglll 

4.3.4 Ttloo Fla1a Systoms QJQrdm:.lor will bo rttsponsiblo fOf estnbhshlng 01nd 
m:llntJining tho t.mcking r.yr;tcm for nanng ovonts between 100 rmd 499 pound$ 
orvoc 



4 3 5 AJ ovents ~t reqwe root cause Matvsi.S \Ao"ll be enteted tniO llhe KMS system 
4 4i Q('_atcf tNJ,n 500.000 $l3nd:lfd cubiC fce:t ot w;,s1o gils are vented to ;no Rnre sys:ems In o 

24~hour period 

·w.nto gas· doe$ not lncJudo ons introduced to U'IO ll;uo :system cxc.lusivcry to m3ke •I opora!o 
safety nnd os Intended. "Wa$tC gos' docs not Include pOOl g.:.s, steam. assist a·r oc the mirumum 

amount of purge atld sweep gM lh.liiS ~s.ary lor s.11e oper;lbOn 

Waslo gos· doos not mcJudc i]<lS intrOd~ to the 0Jre system 10 comply With regutatOfY 

requirements. As a result supplemental gas added to the flaJe to comply w1th the net healing 
va!uo roqutrement Is not included 

"WJSte gas· does 001. tndudc hydrogen. nitrogen, o~ c.:t:bon monoxldo, carbon doxido Of 

s1e01m Tho cor.lnbuttan ol tncso ma:eri.l!:s may bo oxduded rrom W3S10 gas cak:ula~s 1f tho 
naro system h::ls instrument.Qtion ~pab!e of measuring tho volumetnc now roles. 

CokulaUons to determitle whClnN the triggering ktvct ol flow h.:ls oecurr~ w111 extludo tho 
Baseload wa.re Gas Flow RaiD !hal has ~ ldonllf>ed IO< each llace sySiem The purpose or 
thiS exclusiOn 15 to focus invostJgM»>ns on •nodenlS assoo:t~ Wllh penods ol startup. $hutdown 
and molfuncttOn 

Cn"vlal.loos to detcrm!no wtlother ll'lo triggering level ol flow h3s occunexl wil t exclude on1 tlaro 
system wncro the 83seload W asre Gas Flow Rate hos not been determ..nod, ut1t1J the end of tho 
t.me periOd a~SCM't'd !or d<ltOfmlt'tJ"'9 the tki$Cioad W.lSIO ~s FkNt Rate 

~~ulatiOfiS to cfetermiM Wt\.Ot.her mo ttlggenng lovol of now or eml$$lons have oocurred w11t 
locludo on o ! the fbro sy,toms added together unless the root cause(s) or the oaring .:1ro not 
related to coeh other. 

Events h:IW'Ig lhe same root couse(s) ~t bst mcwo lhnn 24 hoors 'Mil be 11'1Ye$)93ted as a 
s.nglo •ne.denl 

For any nnring even! that lasts longer lhan 24 hour$, eoch ca:.Cndar d ay Wt!l eooslitute a s.opamto 
cvont wncn coonting Instances bel'.veen 100 and 499 pounds of VOC 

5.0 EVE.NT .SPECIFIC INVESTIGATION 

tnves.tlgotlons f()( the report3b!c flann!J events Mil andude the 1ollow!ng informafion 
5.1 Tno date ond time tnat tho t1.1nno event !>Lar1M nnd ended. 

52 Tho total qua.nt ty of ga!l Rare<l dunng the c vC!rtl 



53 An es\Jma~e of the quantity o1 sulfur diOXide and VOC tnt'lt was cm•llt:!d and lho calcototlons 
used to determine the quantities. 

s 4 Tho ste~ taJten to b'nd the duratiOn ot the OaMg event Ot tho qu.J.nllty of em•s!iions 
associ;~tOd \\ith lho event. 

5 5 A deQI'lc!d anaty:sts that selS forth tho 1~ c..1USO :lind aJ sign{JC3nt contllbut.ng Quses or tile 
Oaring ovcnt to tho extent do!erminobiO, 

5 G An ~n:tlysis of tho mea.sutos, 1f any, avatl.Jbla to reduco tho ltkehhOOd of a teCU~renco of .::t 
flanntJ event rcsu1t.ng from the SOJmo root c.1u~ or s.gn1f1Cant con:ributJng causes !n the 
future. 

57 /., demons.tra!Mln that the 3COOnS C:.\en dut~ng the tbnng event ~e Gon$i$ten.t >Alth too 
pr~ures Spt>e•f.ed in LM fbre Mtt~-m~ZD'OOn Md Sulfur Shedd .ng plans. as :tppropniJ!O. 

G 8 If tM :xtlons taken dunng the tlasing event me not consi, tent Wllh U'le proccch.11es specified in 
the o:JPPfOpnato ptan, a cs.scussion ot actions Ll.lten and reasons why lhc plan wils not 
followed 

Note: If a ,eportablo fl1ring ovont has the s1.mo root c,.Juso{s) .u 1 provlously-«~ported Incident. 
tho prior report may bo utilized In llou of completing a ropoat lnveatlgatJon, 

6.0 SCHEDULE FOR COMPLETION 

6 1 Eveni·5P«ifiC lnvcstigallon repofts must be completed Within 45 calendar days atun the 
f'.anng CVOOL 

G 2 Coucchvc act10ns from tho tnvest,gatiOns Will be imp$Cmonted as oxped•OOus.ly as poss•b~. 
c.ons.lstont with good er~gJncenng pracllc.e5. 

6 3 Outstand.tng aedons Will bG tr..ld<.td through comptet•on, 
6.4 A summary repor1 w•th tho following mformation wi!J bO submitted every stx months: 

6 4 .1 The number ol reponab)o ftarirlQ lncJd-ents U"lot occurred during tho period 
0 ,4 2 The dOlo and duration o f C;')Ch event 
6 4 3 Tho amount o! slflur dJOOOe and VOC reteased dunng each reponabkl Jbnng 

incident 

6.4 4 Root Cause(s) of the •nodent. 
G 4 5 Correctrve AchOn(s) complete-d. 
6.4.6 CorrDCtivc ActiOn(s) stltl outs1Jnd1r1g 
6.4. 7 Arl Matysls ol any trends .n tho number ot lnodeols. rOO! C.1U$(!$ ex type-s ot 

con eottiVC ac:t10n 
6 5 lnvosllgotion ""d Semi·Annyal Somrntuy Repotl$ wt.!l be subrnJtted to: 

Kentuel<y OM11on of IVt Ou>llty 
U S EnvironmcntaJ Prolccton Agency 



7.0 OVERLAPPING REQUIREMENTS 

7.1 t.\Jfathon's Potroleutn RefW'e'fy lnll~llvo (PAl) Conscn1 Occtee 
Acid G.n and Hydrocarbon nanna ovcnts thot ;no cummuy being lli;ltked and repelled 
under the PRI Consent Oec.r~ Wl'l eon!lm:e so be reponed uSing thoSe pcococtures. tor as 
long as lho PRI Consent Oeaca remains in effoet 

7.2 SubpM Jo of the FC<Ietal Now Sourco Pe<IO<mance Slandatds 
SUbpart J.l is expected to include provrs1ons fOf naro managcmen1 plans. Thrs guidohnc VIlli 
bO updated to incorpor.Jto the Ja rcqui1emonts after lhe fin.:al rule i$ promulgattd 

7_3 S<ct>on JO.; of tho Eme<9oncy Plonnlng an<! Communoty R'iJhHo-Know Act (EPCRA) 
EPCRA mcJdcnts indude au sources of excess emi$Sions. lncludmg but not lim•!M to tbtc 
ret.ea~.s EPCRA r~ rs not3ddres5('(1111 this procedure 

8.0 REFERENCES 

8.1 •O CFR PM 60, NSPS Subpart Ja 
8 2 New Source A.evteW Consonl OeQcc 
8.3 •O CFR Pan ~5 

9.0 L I-lt of Root Causo Analysts 

Lubt Fl::llrC' Exunh: SO: l.imit Smn time: 1/ 18120147:-15 um 

End cimo: 111912014 4:4S 1>m 

L>c~ription: Sc\·~mluni LS on the north end were urscc ami relieving 10 1hc flare. llu: inner ring fud gas pi"C'$5ure in 1hc Sac G::a.~ N3,.,tha fr"'.telion.Jtor Rehoilcr he~n to drop due 10 a mall\ uu;tion '"ith th..: rressun: rcguf:nor vnlw , Wl1ih: O~mt ions wtL<t nllt·mpting to wkc the hc.uta (rown Juc to tHI~tablc inner ring burner c.onditions. the m:&in fuel \!a.\ high prc:\SUn! :'\tl"E \\.lS hit and the F.SD S)"!.tem shutlhc healer do\\n. liou~ later. Opcrmions bcgcmth.: heater relightint; procc~-. li>r 1hc ~onJ lime and chc Naphtha frac tion:uor bcgfin to pres~urc up. To 3\'(.•id hittin.; a high Jlfcssurc NTE. \\ hich wn.s done \!urine; I he first nucmJlt uf rcli~Hing the hc::ll-.:r. a vcntlo ahc Lube Fl.sn: on top of the Naphlh.'l Fr..tttiorotor Rcflu:( Drum ,,-;u: opcru.:d and closed to manu:11ly controlJ'r"~ssurc in the Nnphtha Fmction~ltur. Th~.: No.5 Crude J}(lurd Op..:mtor b~.:~;m to <1bscn.·c hi1;h li:S ~.:•mccntr.tlions in the llMc and notifkd the r A:.ld Shill for~man. 

SO: E!\ l inm!c!Rdin~o:ry Process G:L~ f lared: 

Date Ftefinery Process ~a!.CS flared (MMSCJD} TOI.ll SO.t!!._om Flares l lb/ rolling 24 llour} 1118/14 7:4 5AM 9.7l 909.15 1- 1/18/14 8.4SAM 7.89 1291 .58 . lJ18/14 9 :45 AM 9.JS 1509.40 1/18/14 10:4SAM 6 .94 1718.16 1/18/14 11,45 AM ~ I 1740.8 1 L 1/18/14 !2:45PM 7.94 1789. 70 -



-
o.ue RcfmcrY. Process r.ases. fl<11ed (MMSCFO) Tot ill S0 1 rron1 Fli!res ( lb/ rolling 24 hour) 

1/18/1" 1:45PM 7.92 1822.26 
1/18/14 2:45PM 7.38 1841.03 
1/18/1" 3:45PM 7.52 1871.60 
1/18/14 J\:45 Pt'-.1 7A8 1903.37 
1/18/14 5:45PM 7.31 1933.86 
1/18/14 6~S PM 7.15 1961.33 
1/18/147:45 PM 7.08 197450 
1/18/14 8:45PM 7.08 1996.30 
1/18/_14 9:45PM 6.97 2014.56 

l /JB/1o1 10:4S PM 6.95 2031.94 
1/1804 11:45PM 6.77 2048.55 
1/19£14 12:45 AM 6.51 20&2.86 
1/19{ 14 1:45AM 6.71 2074.04 
1/19/14 2:45AM 6.40 2075.89 
1/19/14 3:451\M 6A3 2081A9 
1/19/14 4:45AM 6A I 2087.77 
1/ 19/14 5:45AM 6.23 2092.31 
1/19/14 6:45 AM 6.27 2096.20 
1/19/14 7:45 1\M 6.23 14-61.9.5 
1/19/ 14 8:451\M 6.45 IOS.US 
1/19/14 9:45AM 6.46 869.94 

1/19/14 10:45 AM 6.60 663.73 1/19/14 11:45 AM 6.Sd 643.8-1 
1/19/14 12:•15 PM 7.08 S97.76 
1/19/14 1:45PM 7.42 570.07 
1/19/14 2:45PM 7.66 560.07 
1/19/14 3:45PM 7.44 538.33 1/19/14 4;45 PM 6.93 517.91 

Total VOC from liar\!-._: 58.09 tmu 

S!('ps Takes (if :•ny): 
The unitS th:tt w..:rc shut down were bruught UJ) as ~Iuick u..; JlOSSiblc. 

Rnt)t CmscfConlributins r:actors: 
1) l .ubc Doard Opcr:ltor was not notiJi.cd thut the blo..:k valve wn .. •i being opened. Du~ J>ntc: 06/30/ J 4 
2) Inner ring fud gas pr~:ssu.rc regulator \'alvc malrwtctioned. D:uc: 5131114 
3) Relit 2 of8 m:Un burners in ll·l. cau..~; int: prcs:~urc in Napluh:a f'r.lction.lhlr to cxcc ... '\1 l\TfE. l>uc Date: S/.1 111•1 
4) Vent from l~ction~tor r~flu.'! ~rnm• to Lube Fl~ was op-:,, ... -u. IJuc U.th:: 6130/1·' 

R'-dUl'c LikdihtX•d of JkcuJTcncc (ir any)/l\vrcctivc Actions Kl.'quircd: 
I) ;\ction I· Pl:1c" green cnvirunm~ntal ln~ ant! bbcl CHl bhx:k vnl-.·c on vcm linc lf(IIU fractiwuuor 

twcrhcad t\!'c:c:iwr 10 l.ubc Flarc: ~lntjnb ··no Not Open \\i thout En\·ironrncnl:d (l< ~Jdin SA or on call cnviro,.mcnl;tl tl.'prc~ntati\c) .10d l.uhc Cons.oh: O pcr:tiM Noti lic:ttiml". 



2) Action 2 - ;\ llll s h:p to h~:ucr relight in{; pro~c<..lurc nnd trouiJI ~:!thoutinlj ~uidc to Notify Alky board a mi 
otxn \'cnllinc 10 Sour G:a.." K.O. Pot if manu.1l ~untrol af pc\.'SSurc in the N:.phtha Fratliomtor i< lli:Cdcd. 

J) AcliCln J - Cc•nduct t r.ti llin~ for .:.II 1J1H~idc oJ)\.'rutors ::md llC.XIfd col\sul~ upcrntors for ('3Ch tJilillnrca 
n.:i:;m.Jing narc emission limiiS 3%Xl (\lrTcnt lirk: urs \\i thin f."Jch unillurc.1that can r~~uh in exceeding 
the~ limits.. Include in this training the gcncm1 conccm ,,(m:~king manu.1J ticld ch:tngcs \\'illwut board 
.:lHI~Oic OJX'fUh!f notiflc~Ui\111 

Shuhlo"n ofT:.il Gas Compressor 
Sl:'trt Tintc: I/23/201•J 10:45 pm 

End Time: 1/2-412014 II :..;:s pm 

Description: The Tuil fins Compressor f .Jf,.GC-40 :o.ln •hi0\\11 bct::msc of low nmke up w:atcr Oow. T he tail gtL~ was routed to the V AC hc.a.tc-r re)ulting in the 162 ppm of II~S 3 hour :l\cr.I);C und lh\.' SOz 10 so :~hove the 500 
lbs/24 """"'· 

S02 Es limate/Rc lincry Process Gas Flared: 

Refinery Process r..uM fl01rcd To1al 502 from Flares ( lb/ rolling 24 o:ue _jMMSCFD) hour) 
1/23/14 10:45 PM !4.83 522.45 
1/23/14 11:45 PM 14 .80 590.39 1/24/14 12:45 AM 15.03 628.51 
1/24/14 1:45AM 15.14 656.56 
1/24/14 2:45AM 15.26 679.89 
1/24/14 3:45AM 15.45 706.85 
1/24/14 4:45AM 15.38 718.11 
1/24/ H 5:45AM 15.28 734.28 
1/24/14 6 :45AM 14.39 744.05 
1/24/14 7:45 AM 14.49 748.90 
1/24/14 8:45AM 14.42 752.00 

1- 1/24/14 9 :45AM 14.32 754.48 
1/24/14 10:45 AM 14.06 760.37 
1/24/14 11:45 AM 14.46 767.17 
1/24/14 12:45 PM 14.76 772.21 

1/24/14 1:45PM 15.33 779.88 -1/24/14 2:45PM 15.81 782.03 
1/24/14 3 :45PM 1SAS 784.57 
1/24/14 4:45 PM 1S.G7 787. 15 
1/24/14 5:45PM 14.49 789.61 
1/24/14 6:45 PM 14.78 791.48 --1/l4/14 7:45PM 15.23 792.61 r- . 1/24/14 8:45PM 1S.S2 775.42 



!/24/14 9:4S PM I 16.21 681.48 _ 1(24{14 10:45 PM 16. 11 5&8.94 1/24/ 14 11:45 PM 15.94 503.13 

'1\:.Jol VO<; from Jlnn.:~: 131 .41 tons 

S1cps Tnkcs (i f .tny): 
The t~utside vp;:rator.t \\r..lppctl 1-37-Ff-IIOll \\ilh slcam hoses o.nd th.1wed the sm.:all bore pipinij to I he tlC'Iw lr=t.nsmiucr. ,\ Ctcr now rcadin~s rclllrncd to ;tcccptllblc lc\'dS tht: contf1rcssor was r..: ... l;trtcd oud n:wrncd co norma l rtennin~ condition. 

RCH""'I C:.usciComributin~ f'nctvrs; 
I) Failed Ste:\In Trncer Root C.:ausc: Probkm not anticip:ll~d. Due nate: 10/1114 

Red uce l . ikcl iltond of Rccum:ncc (if nny)/Com:cti\ c t\c:tions Kc-quir .. ~: I) Rcpairlrcpl::tcc Sle:tm lr.tcing und i1t:.1JI:uitm on make-up w:ttcr J)iping circuil 10 1-37·(iC-·IO rand nl.so r~:p:air/tcplt1cc the electrica l cmL'in~; a n the '-''•mprc~r. 
!) 1\<ld 1·37·1-T·IOOB 10 Win1Cri7.:~1ion Lis1 

IIPCC Jt D-1 l lt'ah:r M :•in ~ Shuldon n $1(1rt Time: 1/3012014 I :45 om 

EuJ Tim\!: 1/J0/2014 ~ ;-l .5 um 

U~:scription: I JJlCCR lt..:ntcr ll- t lo•il its mnins due the: ouL"idc upcr310r :1Ucmrtin~ tn :;:witch 1kbutnni~.er bot roms pumps. 

R~rinery Procoss gJ.sc~ Fl..1red rotol so, I rom Flores ( lb/ rolling l4 Dote (MMSCFO) hour} 1 30/14 1:45 AM 11.41 513.88 I 30/14 2:45AM 11.80 5l0.73 1( 30(14 3:45AM l l .OG 523.85 1(30(14 4:45AM 11.81 526.61 1(30( 14 5:45 AM lUll 530.84 1/30(14 6:45 AM 12.11 534.15 1(30( 14 7:45 AM 11.96 537.8 3 1(30( J4 8:45AM 15.27 - 529.32 

To1>l VOC frum llorcs: 13.0S 1on> 

Sh.·ps Tnkcs (if on}'} : 
102·G....J Dcbutc Btnb pump ''':15 put b3ck ort. l:)()a.n.l m:tn blockL'\lthC' mJins in w tlun the shutdown CV ' ' uuld rc -s-:1. O nce he h:ul svod now thru It- I. the mnin:; wen.: put ba..:k on ( l' ro.;,·(.]mc 2 102-202 ll- l . l lc:tter I Jot lh:~t:tr1, nllcr lo$s ofn•ains only). 



ROCJl Causc/CC"lntribulin~ F:Ktors: 
1) Cau~1 F1Ktor. l'urnp coupling disk pack l~ih.-d "hen 5\\ ilchin~ ('IUillJl:i, 

Reduce Li~dlhund o( Rccum:ncc (if 31\y)!Com.'\·thc ,\ctiuns R«.•quin.J: 1) C:t.lrrt:cti \'C ,\ cth>n: RcJ:t.'lir pnir disk J'·"ck. Due IJ~111: : C(lnlplctcd on 2 · I 0-20 14 

Shutdown o( 1•rup.:ant l' lu.s ComJUf".SSor 

Slrlrt T ime: 21612014 6:45 pm 

End Time: 21712014 4:45 :tm 

IXsc:ription: ·1 he Pro1'-1nc Plus disclmrgc temp took off c:lusing a high prc.s.~urc NTn on the nhsorbcr. Opcrntur opcm:d compressor spill hack and N'I'E cleared hdOrc orcr:uor could lind the prescribed o..:lion. ' l he pr~ssun: ''us drorring altlng ''ith c.ompress.or disc-h.lfb~ tcmr. reset spillt-.Jck !>C'Ipoint lo 65H then feed 10 compressor (c:l1 bJck ofT t.:ausitljj tcmJ')cmturc.: incrt.'aS4: :md nbsorhcr pressure to im::rcusc. 
so, E . c/R • ~IIIH:tl chncry Procc!tS Gas · lnrcd: 

Refinery Process gases Fl.ued Tot al so, lrom flares ( lb/ rollin& 24 Oilte (MMSCFD) hourl 2/6/146:4~ 11.63 510.08 2/6/14 7:45 PM 11.45 514.65 2/6/14 8:45 I'M 11.08 5 14.71 2/6/14 9 :45PM 11.30 515.98 2/6/14 10:45 PM 11.03 516.99 2£6/14 11:45 PM 11.02 516.14 _]J7/1412:4511M 11 .03 514.53 2/7/14 1:45 liM 11.05 512.83 F 2/7/H 2:45 •\M 11 .14 506.09 2/7/14 3:45 11M 10.96 502.43 0 / 7/14 4 ;45 liM 10.87 500.93 

Totnl VO<.: from flare.<: 236.15 tons 

Steps Takes (if •ny): 
J)ropanc Plus Cumpn.:ssor shutdown fo llowing pl'oc~dun: ll01' 4 1 0-13·207-Cil 
Root C:ausc!Conlributing fJclors: 

2) Cuusnl f"a~."tor: Funnation of ~ale in.~idc ufthc ' 'nlw inhibih.'\1 mowmcnt ( l'r~\-c:nmti"·dPn.~itli\'C 1\ 1:timcn.'"cc). 

lt~o...Uuc;c Li~dihootl of l{cc-um:ncc (if ln)•)fCom."Cti,·c J\1.·1ion.~ ltc-quin..J: 2) Corrcrti\'c Act inn: Eva1uah: wntcr Wll..'\h .system for imJJrftwd S.'lh n:~:onry Due U!lh;: 12/J 1/20 1 S J) ;\lid to RAO;\R to stroke IO.l3f•C0002 3nd ,·crify opcr~bilily C\Cf)' 6 months Due O:u~ : 12131 f.!O I S ·0 Implement :my nHx.liliL"ation, .. tn the water wash :.ys-h:m based on T~...:h Set\' icc C\'aluation l>uc Uatc: 12:3 1/1015 



fbrint: l · l-"..g7 StraiHlcd Ga'l Urum 

Emf Tim<: )12/2014 9:4S nm 

0\!:lCCiptiun: When the J>l)S ofl' l)n.s was bcin~ routC'd to pror;anc plu.'i-. the c:hnin \'Jh'c allowing lh\! DDS o rr ~"'to route 10 the Stranded (ias Comrressor \\:\S found co ha\e l.x."'C'n open~:J when the line wa-: n::1dicd for ;crvicc ~cwrnl lh•urs carlkr. ll1is ovcr·t>rt':$Surcd f.S7 c3using it to \'cnl. 

!50> l:.sum:n"" c mer • eiR r. I' rocess :lS nrc : G ~1 d 
Rcflnt!'ry PrOtC!~s g\lsc.s FI<Jred Total so, from f lares ( lb/ rolling 24 Date . (MMSCFO) hour) 1-2/28/14 1:45AM 2 1.14 593.79 2/28/14 2:45AM 20.95 590.72 r-!/28/14 3:45AM 21.27 586.58 2/28/14 4:45AM 21.43 582.21 2/28/14 5:45 ,\M 21.21 576.44 2 28/14 6 :45AM 21.22 571.47 2 28/14 7:45AM 19.74 569.60 2/28/14 8:45AM 17.62 564.75 2/28/14 9:45 AM 16.87 557.20 ~l]8/14 10:45 AM 17.11 554.36 2 28/14 11:45 AM 16.54 552.87 2 28/14 12:45 PM 16.39 549.47 2/28/14 1:45PM 16.82 547.SO 1- 2{28/14 2:45PM 16.91 552.91 -2/28/14 3:45PM 16.16 553.31 2/28/14 4 :45 PM 16.70 563.58 2/28/14 5:45PM 16.37 646.83 2/28/14 6 :45 PM 16.66 720.45 2/28/14 7:45PM 16.29 782.99 2/28/14 8 :45PM 15.98 830.96 2}28/14 9 :45PM 17.06 9·14.79 2/28/14 10:45 PM 16.76 1029.84 2/28/14 11:45 PM 17.30 1116.66 3/1/14 12:45 AM 18.17 1189.90 3/1/14 1:45 AM 18.49 1249.65 3/1/14 2:45AM 18.00 1303.84 3/1/14 3:45 AM 15.69 1350.34 3/1/14 4:45AM 16.86 1379.14 3/1/14 5:45AM 17.34 1438.51 3/1/14 6:45AM 15.34 1462.41 3/ 1/14 7:45AM 15.36 1473,49 3/1/14 8:45 AM 16.59 1492.28 3/1/14 9:45 AM 16.52 15 13.26 3/1/14 10:45 AM 16.11 1523.38 



I Refinery Process g~m.•s Fl.ucd ~al 501 from FLues ( lb/ rollong 24 O;ne (MMSCFOL hour) 3/ 1/14 11 :45~ 16.77 1532.62 3/1/14 ~PM 17.02 1581.89 3/1/141~ 17.66 1590.24 -_}/1/14 2:45 PM 19.o7 1591.62 3/1/14 3~M 17.03 1590.41 3/1/14 4:45PM 15.79 1578.16 3/1/ 14 5:45PM 16.58 1492.80 3/ 1/14 6:45 PM 14.40 1416.56 LlJI/14 7:45PM 17.04 1347.29 _}/ 1/ 14 8:45 PM 16.45 1283.44 3/1/ 14 9:45 PM 16.37 1159.50 ifl/14 10:45 PM 14.38 1065.68 3/1/14 11:45 PM 16.64 973.50 3 2/14 12:45 AM 15.91 901.20 3 2/14 1:45AM 14.68 833.77 3/2/14 2:45 two 16.39 773.16 312/ 14 3:45AM 15.33 716.81 -3/2/14 4 :45 two 17.32 680.33 3/2/14 5:45AM 17.61 615.00 312/14 6 :45 two 18.Dl 585.88 3/2/H 7:45AM 16.75 564.33 3/2/14 8 :45AM 17.18 537.05 l/2/14 ~:45 AM =:! -I~ 510.88 
Tulnl VOC from ll.tK's: 121.71 Ions 

Steps Takes (if any): 
Fount.l1hc \•:.h·c llJlCO on 1hc nos line and du.s~.·J it. Titc pr .. · .... ·mrc drHppcd immC't.Jiulcly 31111 flare vnlvc W~LS clo.scd. 

RCk,l C:m~dContl'ibulisiJ.! F:lclt,n;: 
I) Causal factor. The Finn: \t:ll\'c JlC-.5 I K W:.l:> O(lll:llC\1 \\hkh k~J IO lhi' naring event. 

R~ducc Likcliho<Jd of Recurrence (ifany)/Corr..:ctin : Actions Rcquit~o."(l : No corrccti\ c nc1ion rcquimi 



SwrtTimc:3/5!20141 :·15pm 

End Time: Ji')/2014 7:45am 

l>~~riplinn: 
·n ,c Alky UnilloSI J(~G· 7-A (Rcboilcr) on~ 36·Ci·S·i\ (llccyclc). The opcrJio<s h:ld 10 shuldo"" 36· U·I healer b.'1:-.tusc ofl\t"ft::s on the ~1cr (due to the; pumrs coins d0\\11), nuc to lhc: shutdtJwn of36-0-1 flc:ncr the t.lpcnuors h:1d l( t put the Alky on cir.;:ulolion uruil U·l could be" rcsurtt.:J, 
so 8 tim:ttc/J(clin ·rv f•roe~ss C:loq flatt..'tl' • . ' ' . ~-

Renncry Procc1s gase-s Hued Tolol so, from fl>res ( lb/ rolling 24 Date (MMSCFO) hour) 1-3/5/14 1:45PM 21.60 505.67 3/S/14 2:45PM 21.29 s 10.92 3/5/14 3:45PM 14.81 513.99 3/5/14 4:45PM !SAl 521.15 3/5/14 5:45 PM 21.35 524.62 3/5/14 6:45PM 19.53 523.25 !- 3/5/14 7:45 ~ 17.78 523.74 3/5/14 8:45 PM 15.79 519.28 3/5/14 9:45 PM 15.28 513~4 3/5/14 10:45 PM 15.17 512.02 3/5/14 11:45 PM 15.91 507.15 --3/G/14 12:45 AM 11>.01 497.91 3/6/14 1:45 AM 15.79 487.31 3/6/14 2:45AM 16.34 485.63 3/6/14 3:45 AM 18.60 503.0<1 3/6/14 4:45AM 18.28 516.79 3/6/14 5:45AM 17.90 528.54 3/6/14 6:45AM 17.97 537.45 3/6/14 7:45AM 17.50 S43.37 3/6/14 8:45 AM 17.'17 537.12 3/6/14 9:45AM 17.77 53 3.48 3/6/14 10:45 AM 17.56 531.93 3/6/14 11:45 AM 17.78 532.82 3/6/14 12:45 PM 17.86 533.29 3/6/14 1:45 PM 17.76 530.94 3/6/14 2:45PM 17.77 529.93 3/6/14 3:45 PM 17.62 542.54 1--~/6/14 4 :45 PM 17.88 580.30 3/6/14 5:45 PM 16.25 647.58 3/6/14 6:45 PM 14.06 727.32 3/6/14 7:45PM 17.13 792.40 3/6/14 8:45PM - 12.31 790.14 



-
Total 501 from flares I lb/ rolling 24 l Refinery Proccu gases fl.ued 

0.1tC (MMSCfD) hOur) 
3/6/14 9:45 I'M 12.50 784.75 
3/6/14 10:45 PM 11.49 781.79 3/6/14 11:45 PM 14.36 780.20 ~7/14 !2:45AM 15.90 80S.12 
~/7/14 1:45AM 13.63 824.46 3/7/14 2:45AM 12.25 824.05 1--3/7/14 3:45AM 11.37 802.35 3/7/14 4:45AM 10.84 780.44 3/7/14 5:45AM 9.77 760.55 f--'jf7/14 6:45AM 10.15 746.48 3/7/14 7:45AM 8.88 733.79 3/7/14 8:45 AM 9.51 740.57 1-j/7/14 9:45AM 9.55 736.93 3[7 /14 10:45 AM 9.67 750.41 3/7/14 11:45AM 9.22 766.12 3/7/14 12:45 PM 9.01 786.02 3/7/14 1:45PM 9.15 809.13 3/7/14 2:45PM 8.65 828.12 3/7/14 3:45PM 8.26 832.63 3/7/14 4:45PM 8.12 802.93 3/7/14 5:45PM 7.90 731.49 3/7/14 6:45PM 7.56 650.19 ---3/7/14 7:45 PM 7.37 I 580.81 3/7/14 8:45PM 8.05 582.56 -1- 3/7/14 9:45PM 7.75 600.23 ;..-2./.7/14 10:45 PM 7.87 623.60 3/7/14 11:45 PM 7~7 623.60 3/8/14 12:45 AM -~5 647.80 r---!18/14 1:45AM 8.32 643.16 . 3/8/14 2:45 A~ 8.58 642.09 3/8/14 3:45AM 8.17 658.38 3/8/14 4:45 AM 8.10 679.97 3/8/14 5:45AM S.ol 697.57 [-l/8/14 6:45AM 8.11 716.63 r-3/8/14 7:45 AM 8.23 732.19 r-3/8/14 8 :45AM 8.68 749.58 3/8/14 9:45AM 8.68 755.ot r 3/8/14 10:45 AM 9.64 772.85 3/8/14 11:45 AM 10.99 778.85 3/8/14 12:45 PM 11.50 776.29 3/8/14 1:45 PM 11.60 760.21 3/8/14 2:45PM 

f- 11.69 736.76 U /S/14 3:45 PM 12.06 717.81 -



Refinery Process g.ues Fl.ucd Total S01 from Flares ( lb/ roiJ.ng 24 Date (MMSCfO) hour) - 3/8/1~ 4:45PM 11.70 702.85 
3/8/14 5:45PM 11.18 698.85 --1- 3/8/14 6:45 PM 20.97 708.99 3/8/14 7:45 PM 15.53 713.60 3/8/14 8:45 PM 19.46 717.16 3/8/14 9:45PM 12.27 714.05 3/8/14 10:4SPM !1.34 701.16 -3/8/14 11:45 PM 11.77 680.27 3/9/14 12:•15 AM 11.27 658.04 3/9/14 1:45AM 10.67 636.36 3/9/14 2:45AM 10.30 600.74 3/9/14 3:45AM 10.28 579.13 3/9/14 4:45 1\M 10.56 554.86 3/9/14 5:45AM 10.94 536.61 3/9/14 6:45AM 10.73 517.17 3/9/14 7:45AM 10.70 500.60 

To1al VOC from nnrcs: 21(>.21 Ions 

Steps Toke' (if any): 
OJ"-!r.ttors tOIIowt:d procc:Jurcs 1o gel the unit in :l saf~ ond controlkJ :-.lntc by pull in~ the Alky on circulation. 
Rout C3u:.c/Contributing Fncto.-,; 

I) Cuu).ul Facwr: 'J1lt.; pump~ .:oing dO\\TI c;su:o;cd tJ1c J(,.LJ.J I k:tt~.:r co shutdO\\'n 
Reduce Likelihood nf Rccuncncc (iC any)!Corn."Ciivc Actions RCtJuircd: No com~·ctivc actio 1t rL'"qUin.:d 

Lo."s of F:ln :lricicy on chc Snuch En'l SUtrt Time: l/121201 4 1:4S rm 

En~ I imc: J/1 5/2014 2:30pm 

Dcscrip1ion: 
'Jllis caused the los~ of power to d1c fo11owins u11i l.": #5 C'rude. 4S Vac. I.EI\ Cum<:nc. t.I'C.:CR. Lube Plant <.:omrol Rnom.l,ctroChcm Control Room :u'M.I MOAn Boil~.:r. This abo c.1~"<1 thc 113 Crude Unit 10 n:ducc r.:ucs because of the loss of three of the unit ch.ar~;;c pumJlS. l hc enti re rdiucry's tllruushJHit wus n:duccd ,, .. ith thi~ inddcnl. Around 6:00 ,\M. the fhuh \\'M L-i.olli!CJ and po\\l.'r rcstOn."tllo the arrc.:h."\\liOits. 



SO E I ' I 'R I" ' I' . ' ' ) lnt3 r:l c an~r.· roccss J, c . -Refinery Process gases Flared Total $01 frorn flares ( lb/ rolling 24 Date (MMSCFO) hour) 3/12/14 8:30AM 11.25 513.23 -3/12/ 1'1 9:30AM 8.71 572.04 3/12/14 10:30AM 7.5 601.08 3/12/14 11:30AM 8.53 - 603.69 r-lP2/1412~ 7.62 615.99 3/12/14 1:30PM 8.27 631.12 1-~/12/14 2:30PM 9.65 631.08 3/12/143:30PM 9.2 659.56 3/1 2/14 4:30PM 8.66 678.84 3/ 12fll1 5:30PM 9.24 681.31 3/12/1'16:30 PM 9.29 676.23 3/12/14 7:30PM 9.5 670.41 3/12/14 8:30PM 10.36 665.G3 3/12/14 9:30PM 10.21 661.39 3/12/14 10:30 PM 8.93 657.52 -3/12/14 11:30 PM 9.13 652.44 3/13/14 !2:30AM 8.39 646.5 3/13[14 1:30 AM 8.88 649.54 3/13/14 2:30AM 9.92 653.23 3/13/14 3:30AM 15.41 656.56 3/13(14 4 :30AM 8.25_ 724 -3/13/14 5 :30AM 7.95 778.68 3/13/ 14 6 :30 1\M 8.11 834.07 3/13/14 7:30AM &.26 859. 19 J_/13/ 14 8 :30 11M 8.72 928.73 3/13/14 9:30AM 7.07 992.47 3/13/14 10:30 AM 7.33 1084.68 3/13/14 ll:lOAM 7.65 1196.92 3/13/14 12:30 PM 8.04 1315.71 -3/13/14 1:30PM 8.69 1419.71 3/13/14 2:30PM 8.03 1532.08 -3/13/14 3:30PM 8.88 1616.23 3/13/14 4 :30PM 8.99 1717.55 3/13/ 14 5:30PM 8.08 1817.29 r 3/13[14 6 :30 PM 7.72 1931.39 3/13/ 14 7:30PM 7.36 ·- - . 2036.64 3/13/14 8 :30PM 7.25 2144.63 3/13l14 9 :30PM 7.08 2246.48 ~/13/14 10:30 PM 7.89 2339.58 3/13/ 14 11:30 PM 7.44 ±: 2446.28 3/14/141~M 7.73 2SS9.72 ·-3/l4/141:30AM_,_ __ 8.66 2655.24 --



r-
Refinery Process &~SM Rued Total S01 from flares ( lb/ rolling 24 O:tle (MMSCFO) hour)_ 3/14/14 2:30AM 9.13 2749.92 3/14/1 ~ 3:30AM - 9.09 28~6. 32 ~/14/14 4:30 AM 9.53 2891.57 ljl4/14 5:30 AM 9.8 2985.53 ~/14/14 6:30AM 13.02 3115.41 t2/14/14 7:30AM 13.06 3178.7 r2/14/14 8:30 AM 12.04 3204.04 r }/14/149:30AM 12.91 3232.52 3/14/ 14 10:30 AM 12.1 3254.53 3/14/14 11:30 A"!_ 13.05 3326.65 3/14/14 12:30 PM 11.36 3379.76 3/14/14 1:30 PM 11.34 3372.81 3/14/14 2:30 PM 11.19 3383.79 3/14/14 3:30PM 13.19 3427 3/14/14 4 :30PM 13.14 3384.03 3/14/14 5:30PM 13.96 3305.65 3/14/14 6:30 PM 13.15 3212.51 3/14/14 7:30PM 12.08 3125.11 3/14/14 8 :30PM 11.5 3025.72 3/14/14 9 :30PM 10.92 2921.72 3/14/14 10:30 PM 11.07 2826.03 3/14/14 11:30 PM ____! 1.05 2718. 18 3/15/H 12:30 AM 11.42 2604.57 3/15/14 1:30AM 11.36 2500.85 -4/15/14 2:30 AM I L 47 2397.27 3/15/14 3:30 AM 11.89 2292.6 1 3/15/14 4:30AM 11.42 2175 3/15/14 5:30AM 11.59 2027.7 ,.._}/15/14 6:30AM 11.53 1834.65 --3/15/14 7:30 AM 11.13 1676.77 -3/15/14 8:30AM 11.39 1523.9 3/15/14 9:30 AM 11.61 

·--- 1371.09 3/15/14 10:30 AM 11.3 1225. 19 3/15/14 11:30 AM 11.24 1039.1 -
I 

3/15/14 12:30 PM 10.91 858.43 3/15/14 1:30PM 11.42 750.63 3/15/14 2:30PM 10.99 - _I 631.75 
Tutal VOC l"mm llo.rcs: ll0.26 tnns 

Socps Takes (if nny): 
Opcr.nors lbllo\\ct.l proc~durcs 10 get the unit.; b:tck nmning. 



Rout Cau-.c/C,mtrihuting Factor.;: 
1) C:ausal Fach'lr. 6'> K V iruubtor on the N..:-;,1 l'bnt SC"Ction of the (.":~llcll:-oburc f~dincry 69 K V power &ritl l~lll l ll-d causing I he loss t>f one dcclrical f'-"':J to the 6() KV Substation 90Si\. An improJX'r opcrmion of the 69 KV lnd.'irc:c-t tine Differential Rcl:ay bctwcl.!n 69 Jo\V Subs\utions 904B and 905A c-ausiny the los:. of lhc othc:r t(xd 10 G<J K V Su~lalinn •JOSt\ n:.suhinJ; in n ~.:< •l'npktc Oaltng~: of Substution 905J\~ R.cdm·c Lit...dihooll oi Hccurrcnce (il"any)/Currc-.:lh·c 1\ cliuns lk<luir\.-d: No c-orrccti•oc :action 

Sian l'imc: 6/10i2014 9:30pm 

End Tinic: 6/ 121201 4 1:30 mn 

Ocscriptit.n: 
H~fini.!,.Y· Wide po\\cr uutagt.: wa.,. tri~o.c-n:d by 31ij;htning ~rikc. 
SO: Estim;ucJRclincry flroc:css Gas f13.rc'd: 
r-

Refinery Process gases Floned folal so, from Flares ( lb/ rolling 24 Oate {MMSCFO) 
hour) -6/10/14 9 :30PM 23.66 

533.61 6/10/14 10:30 PM 19.34 --839.66 6/10/1411:30PM 15.55 
1102.22 6/11/14 12:30 liM 4.88 --- 1358.83 6/11/14 1:30AM ? .02 
1388.14 6/11/14 2:30 AM 4,71 
1536.11 6/11/14 3:30AM 4.85 
1601.02 -6/11/14 4:30 AM 7.75 
1611.36 6/11/14 5:30AM 4.55 
1618.86 - -6/11/14 6:30AM 4.22 
1620.63 --6/11/14 7:30AM 6.45 
1618.15 ------6/11/14 8:30 AM 5.58 
1625.20 --6/11/14 9:30AM 5.34 
1638.30 6/11/14 10:30 liM 5.39 
1632.53 -- -6/11/14 11:30 AM 5.44 
1624.54 6/11/14 12:30 PM S.89 1617.90 6/ll/141:30PM 7.69 
1679.48 6/11/14 2:30PM 8.52 

= I 
171?.78 - 6/11/14 3:30PM 8.82 
1716.98 - -~/11/14 4 :30PM 9.17 
173 1.32 I--6/11/14 5:30PM 8.93 1734.24 - --6/11/14 6:30PM 8.42 
1730.11 --~fll/1£30 PM S.45 
1725.96 -L-6/11/1~30 PM 8.71 
1722.48 --- ------_§_/11/14 9:30PM 8.81 ---- 1550.9!,_. ___ 



--
Refinery Proce-ss gases Flared Total SO, from Flares ( lb/ rollin& 24 Date (MMSCFDJ hour) 6/11/14 10:30 PM 8.41 1237.39 -6/11/14 11:30 PM 10.51 - 963.22 6/12/1412:30 AM 9.37 691.00 6/12/1~,0 AM 9.80 646.90 

row.l VOC from l111rcs: S7.g4 tons 

Steps Takes (ir:my): 
Operators thllowccl procedures to gct the units b:tck nmnin~ 
Rnot Cnu:\c/Contributing Fnctors: 

I) Cnu.~l Foetor: l.i&Jlming strike c:luscd :1 I"'''~.·r 0111agc in the refinery 
R~ducc Likelihood ot" Rccutn.'ncc (if anyVCon«thc Actions Rcquin:d: Nn COITIXIhc actiun 

1\l:lin Splillcr llV lirtin~ OurinJ: St:art·U(l 
St:ort Tinoc: 6115/20H 12:30 p111 

En~ Tinoo: 6/1912014 6:30 pm 

l>c....-.cription: 
11.SV (2·PSV -14S) on the ~ta.in Splith:r (2·0· 1(•) n:litv"J Juring )tanup. Thi.: PSV t~nOO at a I)I''CSSUn;: 1.:-ss lh:t.n the set point. 

SO f:st'matciR fincr" I' css G:>S Fl ><! n :. 1 C I roc. · an.: ; 

Total SO, from Flares ( lb/ rolling 24 Date Reline!! Process gases no red (MMSCFDI hour) 6/15/14 12:30 PM 7.25 503.29 6/15/14 1:30 PM 7.36 515.!!._ 6/15/14 2:30 PM 5.92 518.18 -6/15/14 3:30 PM 6.30 527.68 6/15/14 4:30PM 7.70 543.92 6/IS/14 5:30PM 7.20 579.11 6/15/14 6:30PM 8. 15 587.59 6/15/14 7:30 PM 6.01 595.58 6/15/14 8:30PM I 7.60 604.88 6/15/14 9:30PM 8.06 628.78 ~/15/14 10:30 PM 6.50 655.35 6/15/14 11:30PM 6.79 684.91 6/16/14 !2:30AM 6.86 713.57 -6/16/141:~ 6.13 740.12 ~/16/14 2:30AM 5.96 761 .28 -6/16/14 3:30 AM 5.66 758.65 -



Totol $01 from Flores ( lb/ rolling 24 Oatc Refinery Process eoses Flared (MMSCFDJ_ hour) G/16/ld 4:30AM 6.40 
- 749.87 ---~/16Ll4 5:30AM 6.31 

633.22 -G/ 16/14 6:30AM 6.20 
627.77 6/16/14 7:30AM 6.56 
632.90 --6L 16/14 8:30AM 6.03 
636.99 6/16/14 9:30AM 6.28 
637.85 6/16/14 10:30 AM 4.81 
627.29 6/16/14 11:30 AM 4.47 
622.46 6/16/14 12:30 PM 6.36 
609.0 7 G/16/14 1:30PM 10.10 
609.91 -~/16[14 2:30PM ?.01 
616.84 6/16/14 3:30PM 12.36 
617.43 6/16/14 4:30PM 15.63 
621.17 -6/16{14 5:30PM 16.24 
594.68 6/16lJ4 6:30PM 10.9 1 
613.82 --6/16/14 7:30PM 6.76 
633.05 -

6/16/14 8:30 PM 6.37 
666.09 6/16/14 9:30PM 6.19 
684.17 6/16/14 10:30 PM 6.31 -
696.89 6/16/14 11:30 PM 6.62 
713.29 6[17/14 12:30 AM 8.57 
734.74 6/17/14 1:30AM 10.12_ 
751.13 ·-__§/ 17ll'UJ.O liM __9.GS f----780.77 6/17{14 3:30AM 8.91 
801.51 - -6/17/14 4:30AM 9.24 
822.48 6/17/14 5:30AM 9.30 
843.65 --6j17/14 6:30AM 8.58 
868.82 6/17/14 7:30AM 9.45 
897.5 1 -6/17/14 8 :30AM 9.60 

f-- 934.26 6/17/14 9 :30AM -8.94 
958.88 --6/17/14 10:30 AM 7. 31 
980.22 -- --6/17/14 11:30 AM - 7.54 
1007.50 6/17/14 12:30 PM 6.60 
1033.05 6/17/14 1:30PM 6.48 
1050.78 __§/17/14 2:30PM 7.78 
1075.89 6/17/14 3:30PM 7.82 
1111.10 ---G/17/14 4 :30PM 8.50 
1136.81 6/17/14 5:30PM 8.99 

,-- 1180.12 --6/17[14 6:30PM 8.06 
1205.0 1 --- --6/17/1 4 7:30PM 7.55 
1232.39 6/17/14 8:30PM 7.96 -c 1244.21 6/17/14 9:30PM 7.29 -t 1254.76 _ 6/17/14 !0:30PM 6.76 := _ ___!362.15 --- --



I O.:~te ftefi!MfV Pro<t\~ g.~i \ofS F-Lared (MMSCfO) Total so, from Flares i lbf rolling 24 hour} 6/17/1411:30 PM 7.10 1262.56 6/18/14 !2:30AM 6.82 1257.39 6/18/14 1:30AM 6.40 1260.45 6/18/14 2:30AM 5.50 1254.04 6(18Ll4 3 :30AM 4.92 125Qj12 1- 6/18/14 4 ;30 AM 5.32 1242. 39 6/18l 14 5:30AM 5.15 1240.74 6/18 14 6:30AM 4.91 1240.7 1 6/18 14 7:30AM 6.07 1240.35 -6/18/14 8:30AM 6.19 1126.92 6/18/14 9:301\M 7.44 1218.81 6/18/14 10 :301\M 7.02 1201.53 6/18/14 11:30 AM 6.84 1195.76 6/18/14 12:30 PM 5.14 1174.22 6/18/14 1:30PM 5.20 1154.60 6/18/14 2:30PM 5.55 1140.S2 6/18/14 3:30PM 5.58 1126.55 6/18/14 4:30PM 5.39 1118.86 6/18/14 5:30PM 3.87 1101.44 6/18/14 6:30PM 3.85 1087.32 6/18/14 7:30PM 4.6 1 1070.73 6/18/14 8 :30PM 4.07 
1056.23 G/18/14 9 :30 PM 4.01 
1038.08 r--¥18 14 !0:30PM 3.85 1014.97 6/18 14 11:30 PM 3.97 
995.90 6/19/14 ! 2:30AM 3.82 975.32 6/19/141:301\M 3.64 954.59 6/19/14 2:30AM 3.67 932.69 6/19/14 3:30AM 3.33 920.50 6/19/14 4:30AM 3.82 894.25 -G/19/14 5:30AM 3.64 859.97 6/19/14 6:30AM 3.99 824.60 6/19/14 7:30AM 3.40 788.58 6/19/14 8:30AM 3.70 757.86 6/19/14 9:30AM 4. 15 
732.93 6/19/1410:30AM 3.99 723.82 6/19/14 11:30AM 4.92 - 694.79 6/19/14 12:30 PM 4.94 683.34 -6/19/14 1:30PM 4.9 1 668.00 -6/19/14 2:30PM 5.0 1 646.32 -6/19 14 3:30PM 4.89 618.59 6/19 14 4:30PM 4.86 583.74 6/19/1~0PM _ _!J~-- 551.72 ~ . 6/19£14 6:30PM 4 86 516.55 J ---



' l 'otul VOC.: from llar\:s: 204.77 tons 

SIC(lS Tnkcs (lf :any): 
()peratt;rs b)'p:-tSS\!J feed to the 1nain spliu~:r. 

Root Cuusc/Contributing. F!!ctcr!': 
1) ( ·aus:sl Fnctor. Tiu: RV lificJ less th:m the designed pressure set point Sc:ndiub gas 10 the ll~1rc. R~:ducc Likc1ih04~ ofRccum:ncc ( if nny)/Com.-cti,·c A~tions Rcquin:J : R.:plnccmcnt ot'thc PSV will be too"c:d into to ensure PSV doc~ not r\'licvc he for< spcciticd sd point. 

llcucC'uring SllA Shutl.lown or (iC-1 7 l>tl:3il' 
SHort Time: 31271201~ 6:4Srm 

End Tirnc: l/2712014 6:51 pm 

Dc:scription: 
Unplrum..:d ~\ ~:nt: 2031 ·G·l7 sol\'cnl comprcs..;;;c'r tripp...~ off due tn a hig.h level in 20) I·F··I kno.tk out pot . 
l lnnn: The comprCS!o.Or wns oiT lint: for 6 minuh: ... ll1c co1nprcSM>r was vented to the nn.rc durin~ this 
time. Enviromucnra l \\':l.S noriricd. 
Dc~ription: The con...~lc opcr.uor \\':1.,.. nkncJ vin ;:t I hmcywcll nl:lflll of n hisJ• level in du: knock out pot. The C~)nSOi c: operator OJ1'C'rk~ lhe outlet \':the to t()(r.• and had the ricfd upcr.'1tor open the byp:l$S :1roun<lthc control \'t~lvc :md plzu:c the S'-'(:Ontl knuck t) lU pt) t pump on lin,·. Th~ lc,·cl c~uinucd 10 rise 
and the t:omprcs....,_,, Lripp..."tl. Within 6 minuh.-s the- rc,·cl hJd n:tumcd 10 norrn;~l rmd the compressor was 
rc•st;mcd m1tl h:LS OJ~rutcd ,,•hholll incident sin~c. (21 da) ~as of thh. rt'J")rt) NO"fE: Opcr.:ators s~-pcctcd the fnul w:llcr :.ystcm hml owr prc.~ur..:d ami ran the NNA fi:>u l w;ucr checklist to .see if any \\,alcr hoou were blm,ing. thr,>Ug.h. Nothing w:ts foond. Nothing was found o n the 
li.ml w;~.tc.·r :.)!> l~ml'l datn that p..1intC'd to :J prohlcnl wilh the llH1l w:1tcr :.)'Sh:m. 'll1c pumps wcr\! upcnHin~ nomlally M wdl. 

St<ps Tokes (if any): 
Opened vent to Jlarc \\ hilc GC .. J7 was down. tliSO put a scctmd pump on. Once t..:n~l c:.me h:u:k do\\ n GC-J 1 
wa.~ put b:sck on :md tht> \ CIH wa~ blocked b;n:k in. Environrncntnl wus noti licd ofth..: venting from 6:-lSrm to 
6 :S I pm. Ops arc nlso trouhtc shootin£ :b 10 \\hy the lc\d continuf.-d tu fill with the C V I 000/n open and the Oy· 
pass opt.: ned. 

Koot C:wsdConuibuting. Pnctors; 
I) CnuS.'ll Fnctor: Tlu: incident nnly la~t~:d 6 minutes. 1'1 dnt:t nnJ nftcr the t1K·t trouhlc slmoti11~ did not uncu\'cr uny Udinitivc cau~ llf thi!li Jlfoblc:m. 

lh."'ccurrin~ S l),.\ Shultlonn or t;C.I7 
Start Time: Sn/201·1 10:15:00 AM 



l>e~riJ>tion: 
While trouhlc shMting nui~m..:c :al:lrnu. o11th~ ma~.:hinc. the reli;:abllity ~;:nginccr found \\\o loose \\ires on the 2~v sy~tcm. When he aig.hten~ the wlr\:5 imd r~-;1pplicd the 24v back to the system the co~nprc.ssor shutdown. 
Sl!o!JlS 'I okc."' (if any): 

lh:-sct the.: be JUicy IIC\'nda r.1ck ami ch::m:d the.: a )J.rm. Ops S~..-cur~tl the unit per ROI)·2031-I SO·CB lhcn rcsunc:d lhc machi~. 

Root Cnuscl('ontributing F:tctors.: 
1) C:JUS\11 F:1c:lor: Loo:;c ''ire~ Qn th~ 24 \'Oh sy.4ih:m c::1u~et.J contprcssor shutdown. 

Wei Gu~ Comprt:to,nr Shuldo~ n 
SU1rl Time: 5/1~120 1 ·1 8:30:00 I'M 

End Time: 5116/2014 

Descript ion: 
At approsimntdy 8:30pm the Wet g_:b Compressor ~hut dfi,\n dOl: to high \'ihcs anJ oil tcrnpcr.:Hurc cnusinH the FCC unil to :\hiHdO\\n. 'f11c il::trc·~ llrune wa~ not visible ror ::tJlproxitn.atcl>• ·10 minutc,o:. The llnrc outas.: wi ll be invc.stigml!d \'b INC-5~730, 

Steps THkcs (iruny): 
h sucd the 2 minute check, l{11lowcd the: Emcr&cncy r-:hutdo\\n proccdur.: for 1r1c \V~I Gas Cnmpf\.'~sor . FC1IIowcd Sllu!d0\\11 pmccdurc..~ and l i~h l ing nf thc llarc. 

nooa Cnusc/C,•ntributing J':'nctors: 
I) Cnusal Factor: Wet Gas (ompr~.ssor shutdown due hJ hi~ oillcmpcr.Uurc \\ hich l"""d lu the FCC to :-.hut Uu"n. 

10.0 REVISION HISTORY 

-R.e•.rhtlon 
Oh.cnpdon ot <JWnge Wntt•ntJt Enecttve o.n. 

N!MI'+bof 

• OrigiN! ~Uf· .... ....- ll1nou I Upd:Meod~ RCA~ .. ..,_. 1f3tt:Ot4 
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SECTION 
Introduct ion 

The Flare Data :and Initial Monitorin!l. Sysh:ms lt~port is being suhrnitll:d tOr che NNA Flat~ located Dl Man1lhon Pcuulcurn Company's: (~:lamthon's) refinery in Catlettsburg, Kcn1Ucky (ClHictL'~.hurg) per the requir.:mclllS urthc June 19.201 1 DRAFT \'Cf'Sion ofun anticipat.:d Consent IA""Crec betw\."t"n the UnitC'C.I SUICS :mel M:tr.lth()n Petroleum Co~npany. 
Included within lhi" docun~nl is Spceitic d~:Sign infnrm:nion reg.:uding the Cntlc:HsbutH NNA Flare. the components t)f lht.' U:1rc sys tem. :md the monitoring systems llmt M:tr.&.thon is plann ing w install a._..; part of .:1n 3utomatic Slc.un co,mol ~)'Stem d~i);nN to mitig:ltC' periods of t1nrc ovcr­stc:uning by mnimnining ll:trc o~rnti(ln within a dctln~;.-d orcratiiiC cnwlopc. The specific nwnc.rit lirniLS of this op..:ratins envelope remain under discu~ions bctwc:c:n M:~r.uhon an~lthc U.S. EI'A. 

Titc: autornJtic st~am control s)'Sh:m to be implemented a.t the ('nti~Hsl:Hirg NN,\ Fl.:ur i.s n cornbin:1tion ot' ste-am and \\':bh: S3-~ flow meters. autom~11cd :.h:.:un toruro) vnh·cs nnd ::uJv:tnccd control ~l~orithms. 

\tu,...m."" l'tu·l~~ r~ U" 
.'Vpltl"'fwl' ~'•II I I 

~ .. lfft:hf\11"): f,'ljilltry 
,\ ',\ ' I H.vt \f•w:ai<Jt~>: rr .. t«t>> 



SECT ION 
Flare Design Components 

·1 he- Cntlcusburt; Xew Nonh 1\r~a (NNA) Ourc w:ts in ..... lnll~d in June I tJ70 and is currc11tly cquipJ~d wi1h a John Zink de-sign tip. The ori~ina.l insull:nion c01t.~is1cd of an dcv:~tc:d, stt::tm­:l.,~ish.>tl, simptc Oar..:. nnd :m ignition sy~l ...-nl . Also included w:as all piping i~1r the s~eam ring. pi lot~ and chr~ i};flitlon 1u~s.. TI11: steam ).Upply piping is: 6 inch di~uneh:r pipe r.ttc~l for up to ·S50 pounds of stcmn . ·me: most l'\•ccni Jlhysicul ch:m~cs to the tlruc invoh cd rcpl:lccn'k.~1 of chc Jl.u-c tir in 1?99 with n John Zink moJcl S n:-s .. J6 tlurc tip a.s.'~crnbly. A copy ofth~: facility p lot pl:m showiug the loc.ntion of the New Nonh r\r"-a fl.1re is includ""tt a,c; Figun: 2-1. 
Flare Component Details 

Flare Stnck 

The clCY:Jh."tl NSI\ ll;ue ~Inc l.. consins: of :1 36 inch .Jiamt:tcr tbcc riser ot l length of ISS IL'Ct. 'l11c 1o1al l11:iglu of1hc !hare ~tack ass.cmbly is l 97.19 fl!t:e , 3J'I(j is ~lf-supponc.-d. 

1 h< SlF-S-36 II nrc Iii> tlSS<mbly '""""' it~>tnlk-d in :-<ovcmbcr 1?98 by John ~ink. ·1 he nore til> has~ dillmCier of 36 inches :tnd u length O( 12 (eel J in<.: he,<>. h includes n 6 in..:h upper :<IC'!Un mnnifold C(tOnt.-ction, indUI.Iin.: nn urp.:r '-tcan1 ring. ,.t.c;~m risc'rs. nnt.l sh.·am :,pidcr lips. Thl! 6 inch Mcnm riser splits into 39 s team jets. Also included is u 2 inch 11ilot a;,::tS •nunifold connloction wilh three I inr:h pilol :tnd ignition b-'lS C"unn,-ctions. A copy of the tl:uc lip Jmwin!; is included in Appendix B. 

Knockout Onuns 

n1c NNA ll:m! is l'i.-d from two prirn;u)' headers with a main Lnod.uul Jrum on each bt:adcr. ·n1c NNA Onn: hcadcr fc,"lls into the 'New' N!!w Nonh J\rca flnre drum ( 11-F- 14), which is " llorizont.ll \'CSSCI wlth un iotcrn.al dh1mctc:r of 12 fc:-.:l.nml a norninalkn{;lh of 36 feet 'lltc NNA llnrc header nl!'O fc~ds inlo the ' Old' New Norch J\t<.-.a tlurc dn1m ( I I·F·'>) which is a horh·..ontal \'CSSCI with nn intcrn.3l diamctt:r of9 f~.-'t"l 10.75 inch<$, anJ a nomina.11cllt;1h of 36 t~l . Two !-lllUIIcr knvckout dnuns urc loc:u~d nn unil suhhcaJc:rs nnd i11cluJc tbc SOJ\ llare drum (31 -F· 27) and DDS llnr< drum (31-F·S). 

fl:m: I fc:~dcr 

The NNA flare header i:o; outlincJ in rhc Simpl ified Schcmntic inclutfcd a .. ~ figure 2·2. The lbrc JH.•udcr consists predominantly of t\\O sections: abc old NNA br.u:Kh 10 the #3 Cru,._tc relief :t.; w.:-11 a.~ to th~ 112 SRU h..:-ndcr amt the nc\\' NNA h) th..: DDS hc.ldcr . ·n1c #2 SRU O'lft hc:tOcr nlong v.d1h chc Pmpanc Gullet llun: hc:Wcr nmJ the !#J Crude fl." lief hc;,drr I low to thl! -Old" NNJ\ l111rc JnJm ;and inlo the NNA llnrc. In the s~.-oco11 tl scc1ion the SI)A ll11rc Umm. Il l SRU Flurc ll~ckr, 
1/ ,v.ultotl r~,,.,:,~U~t ('~ IP 
VJttn"'lv' .VII I I 

Cdll,ttJI•urx Ntftnt" ' .\',\'' 1•].;,., 1/<wtiloJII"'>; l'n~.,., 



lsom uuilllarc hcndcr. LI'VGO pl>nl llnr< hc.tder, llyJ rogcn pl>lltllttrc hc:odcr. IS inch KOS Oarc header. Nl' I' ll:u< header 12 inch K OS lion: llc..Jcr. >nd lh< III'VGO II ore hc.1dcr flow inw the •·Nc:w·· NNA narc:: dnun (1 1·F· I·l) nJi tl to the NNA llarc. t\ ISh. the 112 SRU hc:1J cr nnd the liJ Crude l1cudcr arc inrcr comh.·ctcd 31 ,,,.o point" ;md can go to the ,\ lky llan:: durin~ N~A t)UI.:tS~~. 

SwC":p (;as Sy~tem 

Ttu.: 11arc tip a_..;~cmbly dc..sign :li>Ccifi('ntion..., ~u~t~St th.:&t 3 t.:(lntinuous SW~o."\:r is included to prc:,·.:nt oir inlihrotlon into the nlre sySt..:m. The rccommcnJro ~"''t.."C(\ volume is 434 st::utd:u-d cubic foot per hour (se th) :md cun be-tmy ga.." that <.locs not cunlain oxygen M go to t.lc.:w poi Ill during normal opc-r.nin~ conditions. Thcrl! an: 1wo l.S inch (ucll)a) S\\'\.'\!fl$ \\ith uri lice rl.:ttc.s ncar the hasc of the tlnn: Stack I() m:tint:ain po!!oitivc llow in the two tnain nnrc hcadc~. To help 10 m:linl:tin $(('fidy now on the Jlan:. on of the 1\\0 suppl~o:ntetttJl ga.~ i:; used :lS 3 sw~cp to lhc narc to prcv.:nl smoking nmJ los..~ of 11~. 

Purge Gas Systcn1 

Tht.: NN/\ llarc is not c<tuippct.l with a wme.r :,~::al in the stuck ami thus dt~~ not h;wc n pur~c gas sysh:m. 

Piloc Gas SyMem 

Th..: pilot ~a..o; sy:tr('m is included ns Jlar1 of the Ib n: tip n.sscmhly. anJ inclulfc.s a 4 inch connection to the pilot g:u supply line. \\hich ~pi its into thn:c Y: inch risers to the tnp or the llarc: tip. Jbc rtlot mitice is drillc:d tn i'lllow fOr 85 seth per pifol. ttlr a totJtl of 2SS sdlt o ( nnlurnl gus. 
Suppl<mcntol Ga.~ S)Stc:m 

Suppkmc:ncal n~ttur:t.l ~ i . .; add .. "<.! to the: NNA llln: header jtL<I 00\\n.~ln:arn Clf th-.: NNt\ llarc kmlCkout drum and before the tlow tlJl:tly;,.cr,~ in l)rdcr to c~urc that the net heating \':duc limittHions arc c<mtinuotiSly mli.·t. 

AssiM System 

' llu: NNJ\ n~ is steam a.~iSicd using n minimum s1c-;m1 flow of780 lb/hr, ;md:.. maximum !"tc:un 11ow of7G.I -t0 lb/hr. 

Ignition Sy:-tc:m 

The ignition S)"!!-lc:'m con.'ii~ts of tm e:<plosion•J'IfOOf :~.n~:l w~athcr·P~'r p..·md (or 3 l'ilots. ·n,is p~md includes needle \'nh·cs t~nd prc!co~urc g:tuj:;CS for control of :air muJ gas flow, u spar* plug. a sp~nk sight port. nnd nn cxplosion-rroot'button. 
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Flare Design Parameters 

'hhle 2-1 NN,\ Fl;,rt u,~~ign lnfornmli1m 
Cnclrlhhurg, :"\~.\flare ~1PC [, uipmrnt Ill e 2·11-FS-lJIJl Flare Tip D<toil• 
Flan: Tio Manuroctun:r Jl,hn Zink Flare TiDin!otallfllion D:uc 1998 
Flurc Tio Si;.c 33 in (li:unch:r Flare Tip- Model Numb<r STF·S-36 Sun1m;arv of flan Desie~n Paramttrn 
Parllmfttr 

Vulu~ Uuitf Souru1 
l>c.sicn SW\.'\:0 R3tc 4~4 .<elh Flnrc Tie Ora wins Mn . ...:imum Swcc:p R::uc I 5·15 sclh f-'uel Ga.<i. Sw'-'\!P T3g No. (72.()(, lbthr ot 20 11 -RO -2 12 IN MW u.nd 

386 sd tlbmull ~-f:lximmn SupplcmcrH:tl Gas R:ll~ 1500 ""'h Design Eng_inccrlnb 
Esrimatc Maximum Pilot Rate ISO sclh Flarell!>. ))raw in~ Minhnum Total Stearn 780 lbillr Process Design £la.,is Fl:uc 
l nstruJ11cnt:ltion 
lll!J!.IcmcntJiiOn Ph.1.sc Mftximum J lydnnzlic Cap~u::i ty ( i .... •. 7 10.000 JMlr Origirml Fl.ur\! Ocsi~n O.lla ~1ax Vent Gn.s Hnte) 

-Ma."imum Smokdc:ss Cnpadcy IH.OOO lhlhr Piping & h'L<ilnum.-nt:uiun 
l>iagr.lm Fl::a.rc s:y:o.tcm 
NtVNNA ' .. Note~ . 

I . i\ copy of 'he J)r.awings. Ori~inal Design 0.11:1, OJitl t h l! Fngjn,•e:ring Es1imnt~s l'~•n be JQwuJ in Appendix B. 
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Non- Roulint·/~on·I'SV Flue S!lurtcs 
~,he-re me II pn:ssUI'c comrol \':11\'cS. 2 l.:vcl control vnl v~. lmd 5 split mn~~: contn)J \'Uh·cs l~otcd t.lll the NNA fl:trc ))':o.tc'm. 

• On'" pn..-ssu~ control \:the is hx·;,tOO on tlu: solv~n1 C(lmprcssor suction dn1m (V~.~I # 2·3 I· F--1) in lhc SDA unit. ll1is \•:tlvc i.sonly opcr.su:d undt:r St311up. Shutdown. Cit ~blfunction ~\Cft1S. 

• One: pr.:ssurc control \'ah·c i"loc.llcd ''"the Pcncx 2"" ~bt:C COillJH'CSSOr ~ruction drum (Vcs~d tf 2-35-F-1 0) in lhc lsom mait, ll1i~ snurc..-- is inherently low in sulfur 3nd CO\'ertd under Subpart J t:\:Cilbions. 
• One pressure conlrol w1lvc is lue~~tetl o n the Stripper To\\Cf owrh"~'-' re-ceiver ( VCMCiit2-II'>·F-3) in tlk- N2 SRU. l11is ,-..1\·c i:. Olll)' opcmtc:d under Sw.rtup. Shuttlown. or f\talfunction .... vcnL~ 
• One pn.:~:rure control wah·c i"locutcd unth~: Foul Wr1tcr Systc111 G;ts Stripper (Vessel# 2-119-F-2) in lh< /12 SRU. ·n,;, \Jh-c b only opcr•lcd under Startup. Shuldown. " ' 1\1.11fuuction c:\'Crlts. 
• One pn.·s.sur\! control \ !live i< loc.;,tcd <'0 the Achl Gas Scp.!F:lh)r (Vt!sscl # 2·1 1 ?·F· I) in the #2 SRlJ. Tl1is vnlvc is 0 111)' opcnued umfcr 5;tarcup. Shutdown. ,.r ~talfWtetion eventS. • One pressure contrul '\!'lh·c is Joc;1tcd ''"the Acid Ci:LS Scparotor (Vcssd R 2-106-F-JOI) in the #I SRU. This \':lh·c L'\: only Uf,'k:mlcd unLlcr Sl!trtur. Shutdo\\ll. or Mtdfun\':tion \!\'c;nt.s. • One pressure control \'111vc is Joc:llcd on the Foul Water SystcrH Gas Scp~tr.llor (VC$..~1 ~2-1 06-F-'302) in the # I SRU. ·fbi,. '':live is unl)' opcr.ttcd undl.'r Smnup. ShuuJ0\\11, or ~tal funct ion C\'CHIS. 

• One pfc.~urc control ':tl,·c is loc.:uc.-d <'n the SCOT Stripper nff·g:LS pm (Vessel fi 2·1 06·F-30.J) in the :t I S l( l J. 'l11is v••l"'c i$ only O(X'r:llC'd und\!r St.utup. Shutdown. o r ~blfunc1ion c'cnls. 
• O ne pri!SSurc Cfmtrol vah·c i,; loc.ited ,kllhc Au..,ili.:lry foul Wah:r S)stcm StriJlJ'IC'r (Vcssc1 ft 2·106·0·104) in the Rl SRU. This vnlvc is nnly njXr:Ucd unclcr Startup. ShutJCI\\11. or M:aJfuncti(ln C\'c:nL~. 
• One pr~~~ur\! control vnlve is IOI.'Mcd o n the high pressure S('p;amtor (Vc..«l #2·l02·F-..J) hytlroscn lim: in the IIPCCR unit This source was u~s:tcd rtnd dctcnnincd 10 be inherently low in )ulfur. 1\11 Alh:rnativc f\lonitor Pl::.n (Al\W) was ,.ubmittcd t'' US EPA for this source on I :!II 8109. 
• One pr\!~sur .... control vnl\'1.! una hydr,~ccn r:ompccs.wrs surply line in the :'\PT unit. ll1is ' :1h·c is only opcmtetl und~·r Stanup, Shutdown, or Malftmctit;n events. • On~ !!plit r.mge control \•ulw isiOQU."\1 on JX'(X''-"Ni feN drurn (Vt.~'C'll12·35-F·I) in the lsom unit. 1 his source wus h!~h:d nnd tfctcrmint:d to lx inhcn:ntly low in sulfur. J\n Alh:math-c Monitor Plan (AMP) wJS :r-ubmincd to US EllA for this sllurcc 1m 7115/09. • ()n(> split nu1gc control valve is loc:l!cd on the hot oil sur~c dnun (V"-"ssd 1: 2 .. JS-F-7) in the l<om uni1. "I his soun:c w:&$ 1~1~ uml dc1cnnincd 10 lh.: inhcrcnlly low in sulfur. An ,\ltcmtlli\'C Monitor Plan (AM I') \\'a' submittN 10 lJS £11

.;\ for this ..ourcc on !!t/3 1/10. • One split runge contrvl \'alve is localcd on the process tl.-eJ drum (Vessel il2- t03~F- l ) iu lhe LPVGO unit. This suurcc: wa . .c: tc:.slt."tt nnd dch:nniocd 10 he iuheren1ly low in !>ulfur .. An Altcmntivc Moni10r ltlan (AMI_.) \\'as .o;ubrnittctl tt1 US EPA fur this source on 7/l5/09. 

,,,,,.w,.., r~,,~.·,_ c o..v\""' u• 
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• One spli1 =se con1rol volvc is located on lhc process feed drum (Vcs""1 # 2·10~-F-1) in I he IIPVGO unit. Tl1is source WM tcsh:J und tkh:rrnint'\1 10 be inhcrcntl)' low in sulf'ur. An Altcm:ui,·c Monitor Plan (AMP)'' ';\."' suhminN tn US EP,\ for this source on 711 S!fr). • One St.,lit mngc coulrol valve is lucntcJ on lhc process IC~d t.lrum (Vcs~l # 2· 122-F· l ) KDS unit ·rhi.s )Ource \\":15 tc,tc:d Wld dch:nnin"-d tn be inherently fo' "' in sulfur. 1\n ,\ ltcm:nivc ~1onitor l'lnn (AMP) wa:o; sub•niucJ In US EPA for this sour~c on 7/15/09. • On~: lc\'ct control \':tlvc i"locatc:d on the wnt drum pot (Vc,..-.cl #2-lS·F· I2) in the hom unit. This :.ourcc is inherently low in sulfur ::UlJ covcrc~lundcr Subpart J cxclu .. 'i iorL~. • One rc,·d control v.ll ,·c is I<K.Jted. on :1 h)dro~n compc-essor ~uttion tlrum (Vc:sscl # 2· 108· F-7) i n the NNr\ hydrogen !>) '!olcm. ' lllis cOIHrul \':tl\'c \'CIHS s weet bUlan~ to th~ NNA tl~lrC when r roccss conditions ,.,':l.rmnt including SS~t e' cnl5. 

M•l~• //Ito ll'f /'Orr)/f ilffl ( '•1111{\:Jtl)" 1.1' ."i.•r,, ... ,..,, .. ·•UI , •• ,1/tttJfw,.')t &JwWry 
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SECTION 
Flare Monitoring Systems 
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Autnmalcd steam v:1lvcs will conLrol Mc:Un 11ow. 1\ ll d:u:a from d11: system will be co1k-clcd by the.: di~tr ihutivc controt ~ystem (OCS) where the (.;Ontrol alGorithms re.s.idc. 

Flare Gas Flow Rate, Temperature, and Molecular Weight 
,, GE l':m:uucuics ultrasonic now meter mcn.':Uf\!S lbrc ga.s now r.ltC, tcrnpcmtun: ;~nd moleculnr weight, This nnre gas include~ ull \'Cnt gas. puq;c ga.,. and )Upplcmcntal i:.lS. as I he :malyl.cr i"> do\\O$ln:.:un frorn the: points "he~ lh~ ~:uns comhinc. Jllis infcmnation is: co1"-.octc:d co••tinuously ::and store~l in the fnci lity DCS. It is imporumt lo note th:at this instnuncnt c:tnnot dis ti nguish bch,ccn contpom:nts of like molctul;u "dght. NK- instance. iflhc motecular weight is 4"'. it c:~.nnot dctem1inc if the comtxmcnt is rrop:lJ1c: or carbon c.livxid!!. Since the steam contrQI rc£1uircmcnts would be very t..liiTcrcnt between the two 4-:ompoun~s. the molecular \\'dghl nlt::tsur.:mcnt cun't be USC\J ind~ndcl1lly in the C()f\lrolfogic. 

It .shoultl nlso be noted th~tthc uhra.sonic n~tc:r is SJUnn.......J tftr the ft1ll flow f'3.11J;C of the ll:m~ ~ys:tcm. M:muf:acturcr':. S)X'Cilic;ujons indic:Hc rc3:..on:~blc nccumcy ~~low ll~>w conditions. 110\\\~\'cr. it is unknown how ~cn.sitivc the uvcmll cflntrol sy)tcm nhi)' he \\'hen this ruuJ uthcr ins truments :»rc ••pcr.:uing at lt•w 11()\\' conditiOil.'t. TI1c uhrnsonic Oow meter will bs: field c:llihr.ucd by m:mufnctur.:r's rcpn:.o;cnttltivcs. tl.·f:muf.'ll.'lurcr's- inforrnution i~,r the uhmsonic mcrer is included in Apfl":nc.lix ;\ for rciCrcncc. 

Flare Gas Composition and Heat Content 
1\ Siemt:l\.; ~·1a~um II (ia~ Chrom:l1"!7nph (GC) is pro\•id.:d to monitor d1.: O.u..: lP·" Ct.mlpo~it ions and hct1l content {UttL':sct). TI1i.:1 tic\· icc providc.s :1.n nn:tlytitnl d3Ul point aprruxim~tel)· once c:nry ten minutes. Each dab set will be Stored in the f:~ci l i ty I)CS. These readingS \\i ll be tL~d to \'crify the nwl~cular weight rcadin~s l'ronl lhc \'cnt sas ultmsonic mctcrint:;. :.ystem. The instrument sp..-cilkalions arc indudt.-d in t\ppcntlix i\ fur rcfcrcnc:c:. 
Steam Flow Parameters 
Stc:uu rlow will be measured by 3 (iJ1 l'ruuuuctrics ullr.IStmic llow rueter. Prior en OJX'r:l li ng. :-.tc:ull controt \'UI\'1.!' pc•>llioncrs wilt he calitlr.ll~d and ch'-"<kcd for rrop.:r -.•pcr.lliun. 

\f,voN&..,. r,rul/ttl,. t·,~~ IP 
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Sulfur Analyzer 

A II1S annly1.cr mOOulc will he instnltcd intoth~ Siemc:ns Gl.." Chromatus,mph. 
Video Camera/Digital Recorder 
CntlctL,.hurg's NNi\ llan: i'\. cquippc'd with :L vitlco camcratll;ll fc~o.'tls li\·c dutn 10 the lxw\1 opcr.tlor in 1hc: control n;om nnd n.•cMds J:1ta vio nn hn:tgc Vault l)ltO Commrmd Uigiwl Vid eo Recorda (DVR). 

Thermocouple 

Manuhon has thenuocoupii.'S on lhc NNA tlan: pilots but abo utili1.c ;u1 infmrOO c:un'"m to detect pih.l1 flame pf\'!>COCC, The infrnrcd c:uncrn i~ ICSh .'t.l wc~kJy by flhysic:ally blocking the Vil!\\o' llf the carth.'r:liO the ''ilot. 

Incipient Smoke Point 

Pursuant (O the results of rvtm 1thon's fbtc tcstin& pm~rru:n. the NNA llarc cantrol scheme "ill ulilizl! an SJVG r.llio 10 set the ln"ctim.• :-.u::un dcm:.uul b~d on the llow unll moh.-cula.r weight dctcrmin:nion . .; l'rorn the ultra. .. (mic lltm• numitor. 

Meteorological Stations 
The Cull~.·nsburg l<ctincry is ClluippeJ with a Clim:nrunics mccrorulobi~al sunlon that is c.ap.1bte of insta.nt~US wind spe.."\1 from 0 to 100 mph. l11is data is transfcrr~.'( l to 1hc DCS ,.,·here it is sto red ~u1c.l utilit.cd fUr flhlmcntum llux calculations and Oamc pallem Ut.ljusuncnb during high wind C\ cnts. 

'IJ'.Jd...,.., ,.,f,ok .... (·~ v .v1•umtv, :ru 1 J t 'ml,mi>~>ry.: ktfirW?' 
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SECTION 
Monitoring Methods and Calculat io ns 

Volumetric Flow-Vent Gas 

l-.ana111ctric~ ultr.&...~n ic llo\\' meters ''.rc u.;;..:."4.l co determine lh\: volwndric lluw r.Uc of the tbrc ~on :~continuous txuis. The fund;uncnu1mcasurcmcn1 ofth...: tlow meter is ga~ velocity. Volumetric llow is derived as the Jlrtxfucc of \'Ciocity und the cross-s-.'(tiooal an:a of t he riJlC'. Volumetric Jlow is dctcnniDC\1 indcp:ndcntly of the g·as compo~ition. l11c \'Oiumctric llow rate is ()utput tfircclly frt111l Lhc Jlow meter and no external calcul:ations nrc rctluircJ. 
The llow met.:r cm1 mc~-surc flO\\'S from nbout 0. 1 fps to :\bout 280 ljlt\, To retain m:Lximum nccurocy owr the entire mcasurcmcnl rang;:. 3 l\\CKhanncl otppm."K.h is used. For flov~'S gre::ucr th::m 1 fps, ::t SCJ\!lOr con1igur.:uion called the "Bi;ls 90 .. is used. ror lll, '"-'S from 0. I (ps to I fp!'. a sccvnd SCI of scn.sors is used in che "l)ingon.1145"' confia;uralion. 'Jln:· Di~~c.mai4S confh;ur.uion pro,•il.!~!S l;~ltCf resolution t.fuc 10 its long~r path length, 

.. __ _. ...... ..... ___ 

Bias 90 conligur.uion 

Mass Flow- Steam and Vent Gas 

t•an::ullt.: trics ullt3..\onic tlow m~CJ:rs :l.fJ: also llSCd to d~h:nninc m3SS flow of M~ and vent gas on :1 continue')us b:l:lo;s. 'l11c m:t..'-~ flow value i~ output directly lh11n tht.: OO\\' 1'11Ch!r, 111en: :m~ no cxtc:rnt~l calculatiun." tha t must l)l.: performed. 

llu: uhrnsonic llow mch:r is ~o.•tru i p(K.-d with an ;alj;Orithm 10 dctt.:nnin~ the moh:cul.ar weight (M W) t•f the \'Cnt gas !->Ire-am using the mca,\lm:d p;tramciC'rs uf rrcs~urc. tcmpcmturc and the ~peed tof sound. This is uccomplbhcd with :1 propricrary nlgorithm. Once M \V is known, the mass is calculated ns the produ'"l of the MW alkl1hc mol~ llow r".t:!c. 

-
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A limitlltion of thi5 t-:c.:hnit1ue for dctcmtining MW is I hut it is cnlibrJli."tl for hyUrocnrOOn &3--o:;.t.:s . N i tw~cn. '"'hen present in the l;US stn:;'"'· introdu~d crr,1r into the: dctcnninatlon ,,f ~tW. The error is proportion .. 11 tO the quJntity ofnitro~cn present. To nchfn.·..s.s this issue. the llow rnc:lcr can ucct:pt :a 4·20 mA input sisnat rur nitt~cn content The (iC pro' idt."S this .si.:.nJJ at the end of c:uch anu1)1ic:s1 cyck (- 1 0 min), lltc now meter can llwn compcnsatl! fo r the presence of nitrooc:n resulting in a nh•rc nccumtt: tl~:tcnt•inntiott or tht: 1\·1\V ofahc: ~ strc:JJn. 
Mass Flow- Hydrocarbon 
Hlc (olio" ing hydrocatbuns an: mca.o\urcd hy the t iC on o I 0 minute crclc. 

i ~lt.aJurcd Co~nonenl MW ltnn~< GC Units I Methane 16.!J.l 0. 100 ~1olc ~• 2 Elhnnc 30.o7 0 . 100 tvlofc % 3 Eth-,·lcnc 28.06 0. 100 Mole ~~ 4 Acct~lt:nc 26.04 0· 100 M·)1e% 5 J'n,lp~UIC 44.IC!_ 0. 100 ~lotc~~ ~ l'n>pyll!nc ~2.08 0· 100 Mole ~'. 7 lso-Ouumc 58.12 0 · 100 ~lolc •;. 8 Normal nuu:u1c 58.12 0. 100 Mol-: ~'. ') i·llutcn~. Outcnc-1 56.1 I 0 · 100 Mole ~'. 10 Tr.ms-Rut~nc:-2 56.11 0. 100 ~fofc ~~ _J, I Cis-Durcnc-2 56.1 1 0 . 100 Mole ~~ 
1_p I .J lluwdicn.: 54.0? 0. 100 ~tole ~~ ._1 3 I Pcn1anc-Ph;. !CS;! I ills 0. 100 Mole ~'G 

The vent £.:1.'" ma. .... < llow r:uc will be \lctcmlin"'\1 :1.\ follow~ 
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V~:nt G:Li Fh..1w Ralc 

Moleculnr WciH,ht. in pc.1unds per JlOUml·molc, of the Vent Gas. II$ mc35ur..:d by the: Vent Gas Aw:r.s t;.c Molecular Weight Annlrzcr 
Net Heating Value {Lower Flammability Level) 
As s p"oci licd in the Consent Oc~r~. thc Nct llcating Value of the Vent Ciu.s will be dch:m1in..:d hy Uk: GC althc concJu..,ion ofC'Xh an..,l)tic.ll qdc (- 10-15 minutes). The Net lfc~Hing Vuluc is the Lower llc.:uing Value or Ll IV dcOn ... 'tl in the Con.~nt Dccrcc as; 

\for& .... l"t'M<Itiillt ('o•<lf'U') IJ• 
StJ•(nftlta ! fl/1 ] 

( 'otlt ll f/llo '): Ro'jt<N'ty 
\ ,\' . 1-f.v, 1 /,~/UJ'lMJ: I 'All., .• ., 



.. l.uwa 1/c•ulurJ.: Valu-.• •· " " " U I I' .. ·"lwJ/ nti'mr t ltt! tlrr:or.:ticoltmul tfiiUIIIil)' uJ h('Cil liha ul(t/ by the oomplt'l1' C'omh u,("Non of a unit mlumc nr wc'i;;ltt of a f ud iniliai~J' m JJ .. ( ·,·oliJ,:rwl~: mul 760 mm/1~. wsumin~ tltatlht • prudu,·.·tl H'at( r i.-r mpori: ,•d w:d t tl/ wm1J10tiun prfJt/uc l.'r r ,•ntuin ut, or tp', • r,·ll,tt.•,Jtn. }$6 C~nlfj.!rtll/~: /Wlti"l't:'T, the ~lutHIIIrJ fnr d t•ft•rmillitrJ.: the volume corrt'J{Hmrlir1J! l u m rC' moh• i.-c !0° Ct•rrliJ:rmk . ·• 

The mt:thod ot' C"alcul:.\ting the comhustKM\ 1onc n\!1 hot ins; \'3Juc v.i ll bC' b:a.scd on the IO\\Cr flamm::lbilil)' le\'cl of1t}C compom;1H~ in !he \'Cnl t;U.S and ulilizc the f\lllowillS steps. 

T :.1kc 1hc I... Fl . \ 'a lues t) f c::~ch int.livit.ho l Vent Gas compound l'rom Table I. 

To~lc I 
l ntli,•idu:i.ll Comrnu nd l'nmt'rti<"' 

I J Compoutul Nil~ 
I '"""' 

1 .~~ l fl, I,,.,..., ... , 
I I l)dtngc-n 27-t ('If 

2.02 0.040 1:! 12111 
1 o~, .. !o!cn 0 )200 ~ ) ~iiioNa 0 li.OI ., 
4 co, 0 ·l ·t OI 00 l W~ttu 0 18.02 ~ 6 co )16 ll.OI O.IZ.S ..1 I ~nc S')6 16.0-1 O.OlO s 2 Elh:u1e ll9l ) 007 0.0)0 __ • ) F..rh, ICAC" 1471 21.0S 0.027 10 4 Accl\·knc- 1-10.1 26.04 O.Oll II 5 Pr0Nll)(' l~lC I <1-1. 10 0.021 ll 6 """"""" wo .a!. OS O.Ol.S I) 7 iJOoUutanc- :!957 SK. I Z 0,015 1·1 • ~Af 2%i Sll. 12 0 01 11 IS • i<O-U~:~k~ Jo,ll$ S611 O.OUl 16 10 lf"¥11· 1 h11c-nc- 2&::!6 $6. 11 0.0 17 17 II c:i:c·llliltnc ~100 .56. 11 00~~--18 I Z I.J.llutlldknc 26W l~ 09 0.020 19 I) PcN.anc t- CC , l JGSS ?!. IS O.OIJ 

20 14 lkru.cllC1 
H 9 1 7K. I I O.Oil 

' N\lcr. • - 1111 cocnroonJ~ J - "'r.Mi w: a'lmflo.IW••h 
:l(..nit\g .an ll,...aJ~ MIV .. ('f ~II\'.,_. ltlmV'< I l l ! UU I<""f..-.:. b)41•'tnl ' lk-rvtne rtt:•l l tQIIln.'\11.11\IC::U II j, C' \f"C't'l ~'\.1 111 d'C \ m l r..t-' in m.-.1\Unlbk 4 1WIIIIJCS. 

S14.' D l : C;1!cubtc 1hc LFI, ,,f!hl' \'!OOI ga~.UiiXIUrc. 

The ,1\cr.t.:,'-' lower flammabilily limil o(lhc: \"rot ~lS is t:.J.Icul:ttcd by Lc ("hJtdit.:r"s cquatic1n sh0\\11 bcluw as Et ju:u ion I, ' ll'tis c:tlcul<llion uses the weighted a\'cragc of the J...FLs of1hc 

.U:~rothM ,.,,,,,,•,.um c-~ LP 
&ru-.tJ.t, lnt 1 J r,wnr..'-'t '"fiN" 

,\ .,.~ Fl""' ""'"t'li'"'J: rn,.xoi 



indi vi~.lu:•l COIUJ'IOUJH.Is '''dg.ht~d hy thdr \'Olumc f'l'Cn:cnt of the \'~."O l ga.-=o. All inert:;, irn;luJing rliln.Jgcn. arc nssum~o.:d to hmc an intinitt: low\~r lbmnubility limn (e.g. LI·L"~ = {1)). All t:vnt.~ant~ nnd varinbJc:o:w; arc 4.klincd in the Key atllu.! en\1 (1( this \locumcnt. 

I 
LFI.vg = ( X ) 

r~= • !.,..~. 

S.h'Jl ,l ; l)clt'(!njnc lh1,· Net th.'utjng V:tlu.;: ofth,; Vent (,j;l$ CNit\::,c) 

If 11 (::.,~ Cllrnm:lto~r:.ph is USt.'d: nu: IIC: I h"-ating \':tluc of the \'Cill &a<: is c:llcUIIItt•d ami rcpo11cd from the GC nt the concllL"ion ol' each :.'llll)lytical cyck (.-. 10-- 15 minutes). Equ:uion 2 is LL"'--...1 by 1he GC 10 c3lculatc tl'k: \'tnt ~iS net he.:uing v.1luc rrom each indi\ridu:1l comj'IOund net hc;Jting value. lndividu:al cOIHI'K'Iund volume l'r..ctiouo: me mcasur~o.-d directly by thl! GC. lndiviJtUII corup(lund net hc:ttin~ \'3lucs nrc li.stcd in Tabtc 1 bc:lm\'. 

" 
N/IV •• = l:(x, · NIIV,) 

••• 

S tt'l! .&: C';~lsubte the NI IV W'l its l.fl. (Nil V~~u 1} 

Usiug LFJ"'& irom Equ:u ion I und NIIV ,1 from l!qlu.llion 2 the NIIV,,.1 11 is c:tlcul;ucd by Equ..•1tion 3. 

S tt-r :': ~·lul! irlv NIIYu.c u hy I~ <.:vmhu_ .. tion Efficisns\' ~1ubintier.s 10 ..:.dculms: I be ,\ 'IIV- .,.,.., 
The 1\'..:-t I k atiug Value (lfthc Gases in the Combustion Zone (Nl lV u ) of n fl:m: that i...:: nc~o.>tk-d to cnsur~ an ::tecr:pbbh: Comhu.<lion fnieicncy is dctcnnincd by nmllipl)"ing ~IIV~, .. t1 by Cornht.a:->tion Efficie11cy Multiplier$ npp«,priatc to the Ibn: ..UJtc~ory and the vohu nc.: pcr..:t:nl o f hytlnJ~,;cn in the Vent ( ins ~tS J elincd in T:tblc 2. 

T :ahl(' 2 
Con1hu~tinn l·:ffici('n()' Multir11it'rs fr1 r S IC":tm•,\ 'lsi<Oh:d Fb.rt:H 

Y:t ri2hlr-" ll:urtl nn t\fin jrnu m SIC":un R.euuir~tmt<nl'l 

,(,u·.,r~ ,.nrt.<lr~>llf t '•""'V"oN II' 
·""'~'~"""i<t'' :r111 

;ancl VO C" Cnn('C'nlc.ario n ig lhC" Vrol (;, t.t 

t-.11fm,'-ur,: ft#f,ntry 
,\'\' I I loll' H <111dtll'l11lo: J'tf~.x·ol 



Minimum voc v .... c •• A Multinlltr B Multinlltr' Stum ConC'tntntion ('cndition A Condicioa D 
·< 1000 lblhr 5 20.~~ 6.0 4.0 0.0 " I 000 I blhr > 20.0% 6.5 4.0 0.0 ~ 1000 IMu $20.~· 6.75 4.0 0.0 > 1000 lblhr > 20.0% 7.0 4.11 0.0 

• l bt U Mu1trplier u!o('d dept~h on 1M rrbtioo;.hip ofh)drogtn :u)J propylc1~ in I he \'f.'"lll ; n.\ ;u fl.)llo.,..s: c.-.n,litioo A: J :S 111'io :: S llfl•l l,ropylc:t~c.,,. ~ 111~-. (all f'll:l.:<ntl :uc \·olwnc or mole pcn:cnu ) Cont.! ilion ll• Any CO,Mhl'on IWI m«tift; tl--.c IC~t•imntnh (Of Con.Jtion A 

Nutc: ·nu: spe~.: ilic.ati(lnS lbr Cunditi.._,,, A JHU)' ch:an~c M n.:w inforrnntion t'rum tests or r.:~:tn;h becomes a\'3ilabl~. 

·nH: Net llcatir1g \'::tluc ofC.:ombu:;;tion :!.one G!'t.." Limit is c.alcul:-ucd as follows: 

Stt-n 6: ..c~drul.•!c ths Net llqtinc Valve oflhc: Cornbuscioo i"..onc G:t'> tN! IV") 

T h.: NIIV in l11..: combu5tlon ..-on!! (Nf iVa) combi~ chc NIIVs oft he Vent Gas. rilot s.a"· :md su;·~un 011kl i~ calcuh:u~,."'tl hy ~umion 5. ·nu: Nil V of !> l.:~1m is :b.Sumt:J 10 he zero. Vent (im\ ma.~s flo w ral.: ( rh\'g) :u1ll stc:un rnass llow mtc ( lh j ) ore n1casur~'(] by on-line llow meters. The pilol S'""" rna•.~ flow rn1c (rilrc) is COI\)Iant (or each ibn: :md M!1 b)' l'1n orilicc. 

11•c \'alucs for 1il'" and ti10r,. arc Jctcrmined 'L~ follows b.lSCd un th.: 1ypc of tlnrc: 
S tr:•m·AMisted Fl-are ''"il hout Minimum Slum Ktduttion Sy~ttm (MSRS) rits = measured value 

t114Ji r ;=: 0 

S lt'ani•Jh sislt d Flarr wi1h MSRS 
,;r( = mea.surctlvaluc 
til0 ; ,- ::: result from l;'quatlon 13 in Step 6a 

u.,,.,~ r,,N,. ,.. r~,.., 1-r 
,o.;,.,,,,.,..~y, .VII I 

... 

5 ('.l!!m.buf)! l?tfirwry 
N,\' I ,.,;J.,t " ''"lflt_•r JI\Ii," l'nt!.,."OI 



rh
41,. ; 0 with vendort•t•rtlfir.ttion th.1ttlu .. • MSRS c.•quipment /mU:I/I(•tl un the 

1/,lrt' i s not CJJMIJ!t.• (even .1r minimum l't.tnl J:JS flo IV) ofinspir.lfing 
more th:w twft·c.• tlw stnit:hlomt'tric volume of.1ir infO tht• vcwt g . .,,o;, 

• Noh: - NN'A n~m.: \ \ ill nol ha\'C MSRS 

The mokcular \\e ight ofth\! \'cnt gas (M\V,~) is cnlcul:ucd by the <iC using Equ:uion 6. ''" 
on-line uhra.w nic now ruder rnay also be used to cnh:ulu!c ~.:tW,,. lnJi\'iJuul compound 
mokcubr \\Cithts nrc lis ted in Table I. 

• 
MIV,.9 = L (x, · MIY1} .. , 

'lltc NIIV oft he J)ilol gas (NIIVp,) a.nd M\V of the pilot gas (M\Vrc) :ln: ca.lculo:at~o."\.1 usinb 
Equations 7 antiS. rcsp ... """Cti\'d)'· 11k"SC cakul.:uions •~rc s imibr to the \'ent gus culculations. 
except the indi\'il.lual compt:>untl \'Olwnc fruc tions arc that of the pilot gao; n.wJ uotthc nnt ~us. 
ltHJ i\ idual COUIIJOUOd \'ti!UnlC l"r.!ctions arc rnt::LSUrcd b)' labor.)tOC)' .Ul:l)y.sis of :& ('lilot gns .sample. or tn:l)' be taken frum the n.uuml gas suwlicr's l:lbur.arory ccrtit'ic.lle of a.nal,s.is . 

• 
l'o'IIV .. = L (P9< NIIV,) 

·-· 
f:quullun 7 

" 
MIV, . ~ L (p,q .. MIV,) ,., EqutJtion 8 

ll1c llar~ mu-st be op:r.ucd to ensure tho~t NIIV a iS l"\400ito or :.tkJ\'C: NliV uluM to ensur.: :UI 
acCCI.,1~tb!c comhu)tion cnicicncy. ~ ~~~m11i C'In 1-t !'how~ this n:bti~.>nship. 

Key 10 lht' Ahhn:vialion~: 

0.2 I • mo!.: {racllon o f Ol"Y!Jtn m alr(O 2 1 lb · mol O:flb · mol air ) 
A • OI'Crall combus t ion ~/(ldrncy •.r..ull•pllt:r f or NIIV,1.u, (un.irlt'$1) 
H • tJ it:{ in combunton .:{ f icicnty mufripttn· (11r NIIV.,, u 1 (unirtrSs) 
C,1 • COn l"cn tra lJ'n n tl{ VOC iuliJc •·cnt ,g;u ( l 'ft ( % ) 
i ""' l w/ldtluat m1mllcrcd COIIIIJtJtmd (,.om r:ufw•1•1 i itt TuMc 1 (unltlc.c.s ) 

\tQr,olJ''"' Prtrn/n.,.. f '1"""f'C''Y 11' 
,-:,.,.,,.mfvr , .. , .. 1/ I 6 

Equution 1./ 

( 'mfm ,,/lt.r,.t Urf.~~rry 

,\ ',\'-1 ll1oN """''''"''"'.\! l'n..t,;,o,.·~o/ 



j = intlh•Mulll raumbrrt'd compot.tnd {l'um column 1 in Tabl~ 1 (unirfn1") 
L.,.'t.1 • lo.,.,ru flamrnubJilty limit of itullmlual compot.nd (• .. •ICA.) 
U.'46 • fOWU (fammfiiHtlty flmilll( IY"'f flOS (1'01 ~) 
riJ,11, • mn<s {tow rate o f nir (lh/hr) 
li1u~r ~ "'su = w rnl m o.<$ {l()w r"Otc of nir mrroduccJ l1y trn MSRS (lhjhr) 
111.,1r . , 111u• ·~·g -=- stofcMnmtrric air 1 low ( or the n:nL ,t;ns(lbjhr) 
ri11u . 1116,.11 = .sroichiumttric o.-.ygt'n m.aJJ (low {or~" f~tdiridWJ! compound (mol/hr) 
rh0 z. 11.,.,. • ..., = srolclrtorr..rtric Ol')'~n mcu.s /IINI {or I Itt lYnC gos (lhjltr) 
ritrl • tnllSS flow ratt nf pilot gas (lb/hr) 
m. '= rnfl.(< f low rnu: of tMnl $l('am (tiJ/hr) 
ri1.,11 • mrru flow rot~r n{ ••e-nt gas (II.•JI•r) 
.MWH,o • molecular Wt'lfll!t of waur (18 OZ lb/lb- moJ) 
M W0, • rr.oluula,. wdgltt of Okygcn (32 0 lbjlb· mol) 
MSV•• • mnlccvlar 'f'l't'lqlt t of air (Z.A.Il lb/lb- mol) 
,'-fU~JI • mQf~rular wtrlflhl of pilot ga< (lb/lb-mol) 
MW.,11 • molecular wdflhr of vent p a$ (lbj tb- mnl) 
n = ll$t of indit•IJuut compounds from T•Jhlc l (umtlr:.f<) 
N II ~, • ntt l'ltociny l'alue o{ the cornbuscion zonl! (01U/scf) 
NIIV1 .;; ntt Mating l'fflut" of ir.dil;dual compour.cl (BTU/<cn 
NJIVr,• tFL = r..t-t httttin,q t'C:htc 1:-cnr pn< nr lowtT (rummabirity tbnit (lJTU/scn 
Nlll'11 ''"'tr = tirnit ncr htaling t"'iuc: of tht com bus t inn lOne (UTU/.fcn 
Nil~, • net h~~atht!J valuc o( pilot g tt.f ( IJTU / s.cf) 
Nllv., • net heatin.q t•uluc of t't'nl Y'"' (RTU /tel) 
P.q, • lndit.'idual <omponunJ t'Oiurnt' (racrior. in pifut gas (t'Oifracrton) 
x = cnrkn {IVN rare {oro girvn Mgonlc compound (mol/ltr-) 
X1 = htdi1•fduol compnt.tl'1d \'Ohtntl" f ruction fn t hc •·t>nl 9 11.< ( '-"()1 fro ct (Qn) 
xJ =o mdwidut:tl org11nir cnmpo-1.md '-'OtWnt' /rn('fWII (,. lhr: t't'nt gu.s (l.'ttl {rflcrton) 
x,~~,01,_,, .... ,. = l'O[Untt:' {ruction flf fJror,yt .. ,.~ in tilt• t't' tll !Jll.'i (t•ol fra.:r ltm) 
y .,. llyii''Wsen flow tutt: {tJr a yiL~n orgflnic COrriJJfltJnt! (moljln•) 

·n,c "VOC Vent (j~,s Couc~:ntration" sh;tll be c.tlt.:ul;atcd on an ;umu;IL avcrogc basis as tOIIuws: 

• 
c •• = .z:: ... , . 100 

I 'J 
Nolc . l ltt :m mrn:u ion \lVd not in.c ludc melh.'lflc o r edunc, 

Jt.vv~~w~oot r~, ... ~ ( ~,.,. t.l' 
Vp.u,.Nr ! M I 

7 

f:i JUd(/1111 / 6 

( .,l.oltuJt-,: /l,f - n '"'A H.,~ u . .w.v...,.. r".,, ... ill 



Steam Ratios 

T lu: cnnl'>cn1 dccf~C requires the c:tlcul:atiun nf one Sh.'~Ull mtio. h will be c:tlculnh:tl as lbll0 \1/S: 

The 1\ctu..ll Total Steam hl Vent GM K:uio "111 b.: c.,-.lc;:ulalc::d :IS foiiO\\S: 

s 
VG 

\\'hrrr 
S = Aclual Total Sh:am ~h .. <iS lhlh! (scl/'min) c:tlculated uhow 
VG = v~nt GJ.'i Mnss Rate (sd/ min) as niC.:l\ UCt:d by the ultr:lSOnic now monitor Uircct 
m~nsurl.'mcnt - no cxt~m:tl c.alculittion n:quirt'd 

\l, ,<~lh••" rrunl"""" r • ..,.,...,.ry t.r 
s .. f11 .. 11'""" .'011 

( ·,,t/lll$hur~: Hff.~~<''Y 
\ ',\',1 1-/,Jrf' ,1/,VlttG<'llf'l! , .,,,,.;:, .• , 



Appendix A 

Equipment Specification Sheets 

• <.iE ~an3.mi!lric.s - C.S868 MMuf.-.cturcr·~ Sp:ciric;stiOtt,..; 
• GE ll.ln:tmclrics - GFS68 M:muf:tcturcr's Spccificntions 
• Siemens- Mn:~um II t\,l~rwf'nc: tur~r·s Sp\.•ci licalions 

'1-~nlllt""' l'tUoJ/tlol'1 ( ·.-,..._111\Y. IJ• 

~pt.·Nv, ·'"'''' 
(',J!rlfJI:w;: KI,W") 

,\ ' \'-' ,.,,,, J.l.-~~,.,· r~o.rd 



Appendix B 

Supporting Documentation 

• IIJ9X Original Flar..: Design Sr)(,!dlic:ntions 
• Current ( 1 99~) 1:1:1n: Tip Asscntbly 
• ~letnut3cturtr"s Em3il - Steam 

.11,1rillllt.A1 i'nrrlt~oM Co"'P'l"J I r 
S~plo'Ml•tr .'tJII 

JJ Co:ltml•;,,.¥ Rt)ll"'l'ry 
\ ',\ 'tf Flori' ,1/l'+ll!hVI<l,( l'ro>~o.:-1'11 


